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RELAND, for long not so much a neglected 
corner in the archzological field as the victim 
of a provincial outlook, is to come into her own 
as an element in the mosaic of European pre- 
history. She is at last to take her proper place 
in the pattern which a band of workers closely in 
touch with one another is rapidly piecing together, 
more especially in the north-western sector of 
Europe, of the early movements of cultures and 
peoples, from which has emerged the complex of 
modern Western civilization. To say this is not 
to ignore the achievement of Ireland’s archxo- 
logists and historians in the past, many of them, 
like Sir William Wilde and George Coffey, of 
international repute. Granting these exceptions, 
in little more than a decade there has been a 
change in the spirit and orientation of Irish 
archeology which has diverted interest from 
exclusive preoccupation with Ireland as a unitary 
region, or as an appendage of Britain only, in such 
studies, and their bearing on the identification and 
history of the mythical races and peoples of early 
Ireland, to the wider horizon of the correlation 
of her development in civilization with that 
of Great Britain and the Continental mainland. 
The story of this change has been told recently 
by Dr. Adolf Mahr, keeper of antiquities and 
director of the National Museum of Ireland, in his 
presidential address for 1937 to the Prehistoric 
Society, of which a digest appears on another page 
of this issue of NaTurE (see p. 1041). 

To those familiar with the material, it may 
appear that even less than justice has been done 
to a remarkable achievement. In no more than 
one hundred and seventy-five pages—though 
assuredly the longest presidential address ever 
presented to a learned society—Dr. Mahr has 
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summarized, discussed and placed in its true 
archeological perspective the great store of new 
information accruing in the last five years from 
the intensive archeological investigations which 
have been carried on in the Irish field. This 
information has been analysed and brought into 
relation not only with the cultural succession of 
Ireland’s own prehistory, but also with the general 
archzological complex in northern Europe of the 
prehistoric period as a whole. In range it surveys 
from the alleged, but now disputed, Upper Palzo- 
lithic man of the Kilgreany cave in Co. Waterford, 
down to the Early Iron Age, and even beyond 
in an occasional glance over Dr. Mahr’s self- 
imposed barrier into the Early Christian period, 
commonly known as Late Celtic. In passing from 
one period to another the survey pauses to discuss 
problems intrinsically fascinating, but even more 
compelling as vital for the understanding of 
Ireland’s part in the general development of 
prehistoric culture as a whole. 

Among these topics of discussion, the lithic 
civilization of the ‘Riverford’ people, newly recog- 
nized by Dr. Mahr himself in a culture which in 
Ireland appears to centre on the Bann River, is 
one of the first importance. Ultimately derivative 
from the Baltic Maglemose, and a manifestation of 
Prof. Gordon Childe’s ‘forest culture’, it takes us 
back to the very springs of civilization in northern 
Europe, and it may be, as Dr. Mahr suggests, the 
clue to the identification of that ethnically obscure 
stratum in the peoples of Britain, the Picts—a 
suggestion which in its ramifications opens up 
interesting vistas of further research. 

Scarcely less significant is the story of the Irish 
megalith, now told in the light of the recent 
crucial excavations of the ‘horned’ cairns of 
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northern Ireland, and in relation to its bearing on 
the origin of the ‘Iberic’ element in the Irish 
population, the development of the Irish Bronze 
Age, and the survival of non-Aryan traits in Irish 
culture. 

With the Late Bronze Age early in the last 
millennium before Christ there comes the break 
in culture and the incursion of a new people from 
Central Europe, the Celts. If they herald what is 
to most the very dawn of Ireland’s greatness as 
the centre of culture she became in later centuries, 
they have also left a legacy of problems to puzzle 
modern generations—their origin, their distribu- 
tion, and the relation of the two branches of the 
Celtic-speaking peoples, the q Celts and the p Celts, 
both to one another and in the composition of the 
British and Irish eoples—matters of perennial 
argument to which the latest research in Ireland 
contributes its quota. These problems are further 
complicated by the novel line of evidence of pollen 
analysis of the peat, which while it has afforded a 
new and assured datum line in late glacial and 
early post-glacial times in Ireland, threatens, as at 
present understood, to throw into confusion the 
chronology of the Late Bronze Age. 

It is a temptation to follow further the fascinat- 
ing array of problems, which have already engaged 
the attention of the archeologist, or lie before him 
in the prospect of further research, more especially 
in the field of recreating the religious and social 
concepts of the ancient civilization of Ireland, so 
far as this is possible by the interpretation of the 
evidence of archeology and of surviving custom 
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and belief. On such matters, however, reference 
must be made to the text of Dr. Mahr’s address, 
Enough has been said to indicate that archo. 
logical studies in Ireland are well advanced along 
a path which will lead not only to fuller knowledge 
and understanding of Irish civilization from the 
earliest phases through the cycle of its full de. 
velopment to eclipse, but by bringing it into touch 
with the European background will enable it to 
add its contribution to studies in a wider field 

For this great expansion in Irish archxolovical 
studies in the last decade no single circumstance, 
or set of circumstances, is entirely responsible. 
That the zeal of Harvard University for scientific 
research for its own sake inspired a like enthusiasm 
and emulation in Ireland is unquestionable ; but 
credit is mainly due to the public spirit and 
the vision of the Governments of Eiré and of 
Northern Ireland in directing measures for the 
relief of unemployment out of public funds into 
the channel of archzological excavation. But zea! 
without understanding is blind, and it was for. 
tunate for Irish studies that there were among the 
men of science of Ireland those who were able to 
take advantage of their opportunities and devise 
a campaign of systematic research, from which the 
greatest and most generally valuable increase in 
the sum of knowledge might accrue. Even so, 
the gain might have been less, had it not been 
possible for Northern Ireland and Eiré to work 
in complete harmony and with the fullest measure 
of co-operation. Archeology in Ireland knows no 
political or geographical boundaries. 


Newton 


Isaac Newton, 1642-1727 

By J. W. N. Sullivan. With a Memoir of the 
Author by Charles Singer. Pp. xx +275. (London : 
Macmillan and Co., Ltd., 1938.) 8s. 6d. net. 


S the arts aspire to the nature of music, 
according to Pater, so the sciences aspire 

to the nature of mathematics. This at least would 
seem to have been the view of the late Mr. J. W. N. 
Sullivan when he devoted two of the principal 
efforts of his life, one to a work on Beethoven, 
the other to a work on Newton. From Prof. 
Charles Singer’s memoir of the author, it appears 
that the latter was ten years in preparation. Even 
then the absence of chapter headings and occasional 
repetitions suggest that some final revision may 


have been intended. But a perfectly satisfactory 
manuscript existed at the time of the author’s 
early death, and the book is in all essential respects 
a finished work. 

This study deserves a respectful welcome, 
because it is a serious contribution in a field of 
literature which has been for the most part 
conspicuously neglected. While the lives of great 
artists, and of musicians in particular, have been 
studied over and over again with the most minute 
care, the lives of the great masters of science have 
generally been allowed to pass quickly into 
oblivion. The literature which has gathered round 
Wagner, for example, must already be immense. 
Even second-rate masters receive their tribute on 
a slightly lower scale. But in general the work of 
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the great mathematician or man of science is 
quickly absorbed into the common stream of pro- 
gress, while his life of individual effort is dis- 
regarded and forgotten. The biographical side of 
scientific history has been little cultivated, and a 
scientific parallel to literary criticism can scarcely 
be said to exist. 

For all this there are obvious reasons. The man 
of science leads a regular and uneventful life. He 
js rarely temperamental and he is free from 
picturesque vices. The great artist is probably 
less emotional than is popularly supposed, but the 
emotional appeal of his work gives him a sensitive 
audience who are eager for details of his personal 
characteristics, either from mere curiosity or, more 
seriously, to gain some clue to the secret of his 
power. The appeal of pure science is to the intellect 
alone, and therefore the intimate contact of its 
greatest exponents with their contemporaries is 
commonly restricted in their lifetime and their 
personal relations afford little material for study 
afterwards. Thus their work must stand in popular 
estimation with none of that light which shines 
on the work of the artist. 

The distinction is further remarkable because 
the “Principia” is a great work of art. So is the 
“Theoria Motus”. So are many of the memoirs 
of the great mathematicians and physicists. They 
have an architectural quality which makes the 
whole far greater than the sum of its parts. The 
work of art in the accepted sense of the term is 
not susceptible of definite and certain analysis, and 
for that very reason it lures the critic to express 
his individual reaction to it. When it appears in 
the form of a scientific masterpiece, the work is 
ruthlessly disintegrated from the beginning. What 
are taken to be its most original and valuable 
elements—often erroneously—are seized upon and 
isolated, and the personality of the author comes 
to be seriously misrepresented or ignored alto- 
gether. The tendency is perhaps natural and inevit- 
able, but it is none the less true that in this respect 
science is at a disadvantage when compared with 
the arts. Any attempt to redress the balance is 
welcome. 

Materials for a life of Newton are scanty, and, 
such as they are, they are very apt to give a false 
and one-sided impression. Controversies take the 
form of correspondence, and as letters of this kind 
buik largely among the documents which survive, 
it is hard not to give them an exaggerated impor- 
tance. Mr. Sullivan has tried to hold the balance 
fairly between Newton on one side and Hooke, 
Flamsteed and Leibniz on the other. Whether he 
has altogether succeeded is doubtful. It might 
have been better to have reduced the treatment 
of these matters in scale and to have dealt more 
fully with less controversial aspects of Newton's 
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life. The judicious reader will make some adjust- 
ment in this sense for himself. 

It is not that these incidents, rather unpleasant 
as they may be and of a sort likely to occur in 
any career such as Newton’s, are without interest. 
The greatest space is given to an account of the 
relations with Flamsteed. In these it is clear that 
Halley played an unfortunate part. The world 
owes too much to the association of Halley with 
Newton to be severely critical of Halley. But the 
peculiar circumstances of Flamsteed’s appoint- 
ment entitle him also to sympathy and under- 
standing. No director of an observatory can be 
expected to welcome anything in the nature of 
dictation as to what his observing programme is to 
be, or as to when and in what form his observations 
shall be published. From interference of this kind 
Flamsteed was specifically exempted by the terms 
of his appointment. Halley’s desire to see the 
Greenwich star observations published may have 
been natural enough, but any pressure in this 
direction was unjustified and as naturally resented. 

Until the intervention of Halley, the relations 
between Newton and Flamsteed had been perfectly 
correct. Thereafter they steadily degenerated. 
Newton wanted selected places of the moon for 
a research on the lunar theory which he wished 
to keep secret, and which in fact came to no 
successful issue. He even resented a suggestion 
that the communication of Flamsteed’s observa- 
tions to him should be made known. Mr. Sullivan 
sees that Newton wished to treat Flamsteed as a 
mere tool, but he failed to see that this attitude 
was preposterous. He quotes from a letter of 1695 : 
“By frequent trials and alterations of his contri- 
vahces, Kepler found out the true theory of the 
planetary motions. You must not be ashamed to 
own that you follow his example.” This | ooks like 
genuine and acute criticism on the part of Flam- 
steed, who saw whither he was being led. Kepler’s 
success with the problem of two bodies was largely 
due to a most skilful use of observations suitably 
selected from Tycho Brahe’s material. Was a 
similar method applied to the moon likely to be 
equally effective in a case of the problem of three 
bodies? Flamsteed’s scepticism seems to have 
been justified by the event. But Mr. Sullivan is 
consistently unfair to him. When it comes to the 
difference over the first election to the Plumian 
professorship, no charitable explanation is found. 
The choice of Roger Cotes may have been right, 
yet even now that seems far from certain. It 
provided Newton with an able editor for the 
second edition of the “Principia”. But Cambridge 
may have lost the opportunity of establishing a 
school of observational astronomy at an early date. 
To attribute to Flamsteed unworthy motives in 
the matter is quite gratuitous. 
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In the dispute with Hooke, following the com- 
munication of the “Principia” to the Royal Society, 
Halley also played an unfortunate part. Hooke’s 
remarks were made not publicly before the Society 
but on what must be considered a privileged 
occasion. On this point Halley misled Newton, 
and it may well be that his account of what was 
said was none too accurate. The dispute was com- 
posed and its personal aspect is not very important. 
What emerged from it is that the law of the inverse 
square had been common property within a certain 
scientific circle in England for some years. This is 
not remarkable, since it only needed a combination 
of Huygens’s theory of uniform motion in a circle 
with Kepler's third law. It was thus left for Newton 
to prove that the same law of gravitation accounted 
also for Kepler’s first and second law. The other 
discovery of fundamental importance related to 
the attraction of a sphere at an external and at an 
internal point. 

Whatever may be said against Hooke—and 
Mr. Sullivan does not fail to say it—he came near 
enough to the discovery of the law of gravitation 
to prompt the question, why was no abler mathe- 
matician more successful in anticipating Newton ? 
The clue, it may be suggested, lies partly in the 
utter blindness to the nature of Kepler’s work 
which prevailed on the Continent. In England it 
was different, thanks mainly to Horrocks. It is 
surely significant that the posthumous works of 
Horrocks were edited by Wallis and published in 
1672 under the title “Astronomia Kepleriana 

»defensa et promota’’. The tradition thus preserved 
in England enabled Newton to start with the 
inestimable advantage of having a definite problem 
to solve. 

The third controversy in Newton’s life was with 
Leibniz, though this was carried on not so much 
by the principals as by fervent partisans on the 
two sides. The rival claims to originality must 
seem trivial to-day. The progress of science had 
made the need for some appropriate form of 
calculus so obvious that the wonder is that there 
were no more than two claimants to the parentage. 
The difference between the two amounts to much 
more than a mere matter of notation. Newton 
was a geometer, Leibniz was an analyst ; though, 
as Poincaré has remarked, all early mathematicians 
are apt to look as if they belonged to the first 
category. This does not mean that Newton was a 
geometrician, though it is true his methods were 
largely geometrical. The distinction depends on 
the intuitive element in the mental processes. Now 
intuition was the secret of Newton’s power and 
of his success. It gave him what he wanted, and 
for mathematics as such he cared little or not at 
all. But intuition has its weak side in being in- 
communicable. The main stream of mathematics 
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flowing through Euler, Lagrange, Cauchy can be 
traced back to Leibniz; it owes comparatively 
little to Newton. The challenge problems from the 
Continent are mentioned. It would have been 
much more impressive if the solutions had been 
given by some Newtonian, and not by Newton 
himself. In the little regard he attached to the 
source of his own greatness Newton is by no means 
unique, as Mr. Sullivan supposed. Pascal is a 
conspicuous example. Others who have abandoned 
a mathematical career for which they were 
eminently fitted can no doubt be quoted down to 
the present day. Sir Christopher Wren was reputed 
among his contemporaries at an early stage, and 
not without reason, as a mathematician scarcely 
inferior to Newton himself. 

Like the “Principia”, the ‘““Opticks’’, first pub- 
lished in 1704, should be regarded as a work of 
art, to be treated as a whole. No better example 
of the danger of one-sided analysis and selection 
can be found than in this case. Had the book 
been published fifteen years earlier, it would have 
deserved all the praise it has received. As it is, 
it is hard to find excuses for Newton’s blindness 
to the merits of the “Traité de la Lumiére”’ of 
Huygens. But after reaching fifty years of age, 
Newton was a changed man, both in mental power 
and in temperament. It really seems as if the 
nervous breakdown which occurred about that 
time left lasting effects until the end of his life. 
The intense effort which produced the ‘Principia’ 
had exacted a heavy toll. In this may be found 
an explanation of much that would otherwise 
appear mysterious in the life of Newton as a 
whole. 

The experimental philosophy of Newton seems 
to have been native to him, but it can be traced 
back to Francis Bacon. Its principles were observed 
in practice even by a born Cartesian like Huygens, 
and they have only broadened with time. The 
laws of dynamics had become known well enough 
for terrestrial applications. Their formulation by 
Newton, coupled with the law of gravitation, then 
opened the field of celestial mechanics, in which 
the comparison of theory and observation afforded 
a means of verification to a far higher degree of 
approximation than experiment makes possible. 
Thus the true foundation of Newtonian mechanics 
is astronomical. It is still valid for calculations 
in its original field, from a range table to a 
planetary ephemeris. Mr. Sullivan follows the 
mode in disparaging the nineteenth century. But 
if it is impossible to indict a nation, it is even more 
difficult to indict a century. The chief criminal 
seems to be Clerk Maxwell, whose derivation of 
the field equations from the work of Faraday is an 
achievement of the same order as Newton’s deriva- 
tion of celestial mechanics from the work of 
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Kepler. But he was also chiefly responsible for the 
extension of Newtonian mechanics to a field not 
originally contemplated. Yet in doing so he was 
only following the first rule of experimental 
philosophy, which was realized in the seventeenth 
century and is still valid. In this philosophy, 
observations and experiments are the bricks, 
mathematical theory is the mortar ; and the first 
rule, variously stated by Newton and by Huygens, 
is that the mortar must be reduced to a minimum. 

In the seventeenth century the state of mathe- 
matics offered little temptation to depart from 
this salutary rule. To-day the position is different, 
and it seems altogether teo early to anticipate 
what the final outcome will be. In the meantime, 
the issue commonly presented to the popular mind, 
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whether Newtonian mechanics is right or wrong, 
seems altogether too crude. Newtonian mechanics, 
like Euclidian geometry with which it is inseparably 
bound, represents a necessary phase through which 
the human mind had inevitably to pass. If 
evolution is allowed in theology, it may fairly be 
admitted without reproach in science. From the 
scientific point of view reality is a chimera of the 
philosophers. The word should have no place in 
the bright lexicon of science. Though Newton 
rated his scientific activities low and his other 
pursuits more highly, he never confused the issue 
between them. In the same way experimental 
philosophy, whatever difficulties may confront it, 
will work out its own salvation from within, not 
from without. H. C. P. 


Theory of Integral Equations 


Théorie générale des fonctionnelles: 
(Collection de monographies sur la théorie des 
fonctions.) Tome 1: Généralités sur les fonc- 
tionnelles ; Théorie des équations intégrales. Par 
Prof. Vito Volterra and Prof. Joseph Pérés. Pp. 
xii+ 359. (Paris: Gauthier-Villars, 1936.) 100 
francs. 
' the modern mathematical development of 
operational methods, the theory of integral 
equations has yielded a calculus of so broad a 
generality that it has very considerably extended 
the field of analysis. The foundations of the 
theory were laid almost simultaneously by E. I. 
Fredholm of Stockholm and Vito Volterra of 
Rome, whose brilliant papers opened to the 
mathematical world one of its most fertile regions. 
The first treatises on the subject were two mono- 
graphs written by Prof. Volterra and published in 
Paris in 1913. They were entitled, “Legons sur 
les fonctions de lignes” and ‘“Legons sur les 
équations intégrales et les équations intégro- 
différentielles”, and were based upon courses of 
lectures given by the author at the Sorbonne and 
at Rome respectively. In 1936, a new edition of 
the latter book became necessary and, in view of 
the rapid progress made in the theory since 1913, 
the author in collaboration with Prof. Pérés, of 
Paris, decided to rewrite the work under the new 
title, “Théorie générale des fonctionnelles’”’, of 
which the book under review is the first of three 
volumes. 

It may be remarked here that the modern 
calculus of functionals began in 1887 when Volterra 
published a series of papers in the Rendiconti della 
R. Accademia dei Lincei in which the term 
functions of lines was used. The designation 





‘functional’ (fonctionnelle) was first employed by 
J. Hadamard in a paper “Sur les opérations 
fonctionnelles’” (Comptes rendus, 136, 351-354 ; 
1903); and in the “Theory of Functionals’’, an 
English translation of a course of lectures given 
at the University of Madrid in 1926 and after- 
wards published in Spanish, Prof. Volterra writes : 
“The name function of a line was initially taken to 
mean what, in general, is now called a functional’. 

The text of the present volume is based upon 
parts of the earlier work, already mentioned, 
which it replaces, and also upon the Madrid 
lectures. It is divided into two parts. The first, 
consisting of five clearly written chapters, intro- 
duces the notion of a functional and then explains 
the general properties of functionals, such as con- 
tinuity, series of homogeneous functionals, dif- 
ferentiation, integration, etc. The subject-matter 
is drawn freely from that of the first chapter in 
the “Theory of Functionals’’, referred to above, 
with considerable extensions from the researches 
of Fréchet, Levy, Pérés and Riesz. 

The second part, occupying the remaining six 
chapters, is devoted to the modern theory of 
integral equations, which is treated quite rigorously. 
The first section (Chapters vi and vii) is concerned 
with the author's well-known equations of the 
first and second kinds. The singular case of the 
former receives full treatment both by the author’s 
original method and also by a new one due to 
Prof. Pérés. Then follows a lucid discussion of 
Fredholm’s equation, the two cases depending upon 
the non-vanishing and the vanishing of the funda- 
mental determinant D(A) being considered. Here 
is included also a new method by M. Pérés of 
obtaining the functions of Schmict. 
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Finally, a section has been devoted to a 
treatment of non-linear equations in which 
much of the recent work of Schmidt, Leray and 
the author has been incorporated. An extensive 
bibliography and index have been provided at the 


end. 
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Students of all ages will be grateful to the 
authors for producing such a volume in which the 
results of so much modern research are to be 
found. The work is, undoubtedly, a very valuable 
and important contribution to the theory of 
integral equations. F.G. W. Bb. 





Agricultural Policy 


Famine in England 
By Viscount Lymington. Pp. 271. (London: 
H. F. and G. Witherby, Ltd., 1938.) 7s. 6d. net. 


IFE in Britain has carried a commercial and 
industrial bias for so long that any thought 

of an exodus to the land seems anachronic, much 
as a movement in that direction would benefit 
national health and security. Lord Lymington is 
among those who would deprive industry, trade 
and usury of their present domination ; and, even 
at the cost of losing foreign investments and over- 
seas trade, he would seek to establish a new Eden 
where, inter alia, humus would be enshrined as 
the goddess of fertility, and agricultural chemicals 
consigned to the bottomless pit! We must, he 
says, stop exploiting the land for temporary 
economic gain, and return to ‘good farming’ by 
restoring and maintaining soil fertility. Capital 
taken from the land as tithe and death duties 
must be returned to it, so that we may be able 
to renew dead stock, increase live stock, settle far 
more people on the land, and produce far more 
home-grown food than we now do. We must, too, re- 
generate the land in order to regenerate our people. 
The first step should be to make Britain immune 
from starvation in time of war, and its sequelz, or 
panic, disease and civil war. Our normal reserves 
of food are very small, and our means of increasing 
production and of importing supplies in wartime 
are much inferior to what they were in 1914; and 
the potential menace from air-attack on land and 
sea is many times greater. For these and other 
reasons the author advocates the policy of dis- 
persed inland storage of essential foodstuffs (which 
the Government has now adopted, except that 
wheat will be stored in ports on the west coast). The 
demand for a whole year’s reserve supply of wheat 
seems, however, to be excessive, for in time of 
emergency we could at once increase the milling 
percentage from 70 to 92-94, with much benefit 
to the health of the people, and admix the wheat 
with barley and potato; we could grow more 
wheat for grain instead of for straw, and cease to 
feed it to poultry ; we could start now to plough 
up our deteriorated pastures and eventually sow 


for Peace and War 


down some of them to wheat ; and by the judicious 
use of fertilizers we could increase crop yields by 
14-2 cwt. per acre. 

The author's proposal to build up soil fertility 
on the basis of a large livestock population during 
peace, and gradually to kill off the animals, except 
the dairy cattle, during war, appears thoroughly 
sound; but his long-term policy of increasing 
cattle numbers by 60 per cent, and doubling present 
numbers of sheep, pigs and poultry, though 
physically possible would, as he realizes, get us 
into difficulties with the Dominions and certain 
foreign countries. He foresees declining food 
supplies from most of the food-exporting countries, 
and for this reason also he favours a policy of 
national sufficiency in foodstuffs. 

Lord Lymington has a very doleful tale to tell 
of Britain’s neglect of agriculture and its far- 
reaching consequences, but unfortunately he is apt 
to overstate, and here and there to misstate. The 
assertion that “‘without hesitation, one can say 
that from Land’s End to John o’ Groats the soil 
in general is deteriorating’ should have been 
backed by evidence. It is no doubt true of our 
run-out pastures, but there is no supporting quan- 
titative evidence for our arable soils, the official 
¢rop returns from which show no material change ; 
and in the case of wheat, a recent study by the 
Food Research Institute of Stanford University 
reveals that the trend of yields in the British Isles 
from 1885 to 1935 has been one of slow increase. 

Further examples of unwarranted generalization 
are the statements that the use of poison sprays 
to kill charlock causes “a dead, unhealthy soil, 
in which no crop can flourish naturally”, and that 
“most of the apples we now eat are sprayed with 
arsenic’. Chlorination of water-supplies also 
comes under the author’s ban for some unspecified 
reason ; and his oft-repeated denigration of in- 
organic fertilizers, based apparently on their 
occasional misuse, shows that he has listened 
uncritically to a vocal few who, in their justifiable 
enthusiasm for humus-producing manures, exceed 
the bounds of experience by postulating an antag- 
onism between the two kinds, ignoring the fact 
that in general they are complementary. 
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The book is well written except for misuse of 
‘will’ and ‘shall’, ‘would’ and ‘should’, recalling 
the time-honoured 8 O§ : “I will be drowned, no 
one shall save me”. It should appeal to all the 
regenerate scientific men who now take an interest 


The Handbook of British Birds 
By H. F. Witherby, Rev. F. C. R. Jourdain, 
Norman F. Ticehurst and Bernard W. Tucker. 


Vol. 1 (Crows to Flycatchers). Pp. xl + 326+ 32 
(London: H. F. and G. Witherby, Ltd., 


plates. 
25s. net ; set of 5 vols., 21s. net each. 


1938.) 

HE eagerly awaited first volume—there are to 

be five in all—of the “Handbook of British 
Birds” has now made its appearance. It may be 
said at once that the work is fully up to, and 
indeed exceeds, the high expectations formed. The 
editors, all of them distinguished ornithologists, 
have laboured long, unostentatiously and with 
sustained enthusiasm to make the book a success, 
and it is safe to say that neither in Britain nor 
indeed in Europe is there in existence so complete 
and accurate a work on birds. 

A feature of this volume—as it will be of the 
four succeeding volumes—is the coloured plates 
which portray the bird, both male and female, in 
summer, winter, and immature plumage. These 
plates are finely reproduced, and the colouring of 
the birds is clear and faithful. 

In their preface, the authors tell us something 
of the history of the work, which has been with 
them a labour of love. Their aim was to produce 
something that would be of practical value not 
only to the expert, but also to the beginner and to 
the student interested in birds yet knowing little 
of them, and they have admirably succeeded in 
their task. The many readers of the “Practical 
Handbook”, which was the ornithologists’ Bible 
and which went out of print in 1934, will be 
interested to learn that the present work is much 
more than a new and enlarged edition of that 
‘Handbook”. New and valuable features have 
been introduced. One of these is a chart of song 
periods, prepared by Mr. H. G. Alexander—the 
fruits of thirty years close observation ; another 
is the descriptions of display and posturing, 
written by Mr. Jourdain and Mr. Tucker ; a third 
is a series of maps showing the breeding sites of 
certain local species in Britain, and the migrations 
of certain species, discovered by the British Birds’ 
ringing scheme. The inquirer can indeed turn up 
any British bird at random, and read, placed 
before him clearly and concisely, all that is known 
about it. 
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in social relations, but being somewhat too 
‘extreme’ and dogmatic, it is not an entirely safe 
book to place in the hands of the million, for whom 
it was obviously written. 







E. H. T. 









Birds 


No book of this kind could have been produced 
without extensive researches into the subject, and 
it is pleasant to see that the ornithologists—a 
considerable company—who have supplied infor- 
mation are individually thanked in the preface. 

When this volume is compared with the older 
standard works on British birds, it is seen at once 
how greatly the number of species has increased. 
To take an example ; in the old days an author 
described the jay, and thought that there was one, 
and only one, species of jay in the British Isles. 
The experts of the present day have discovered that 
no fewer than three species of jay may be found in 
the British Isles—the British jay, the Irish jay and 
the Continental jay, all with small, but quite dis- 
tinct, differences of appearance. Let us take another 
bird, the crested tit ; old authors were not aware 
that three species of this bird had been found in 
Britain—the Scottish crested tit, the Northern 
crested tit and the Central European crested tit. 
Other examples are the British blue tit and the 
Continental blue tit; the British long-tailed tit 
and the Northern long-tailed tit ; the British tree 
creeper and the Northern tree creeper, and so on. 

Whether this differentiation of species may be 
carried too far is a controversial subject—the late 
Abel Chapman was a strong opponent of it—but 
there is value in the descriptions of all the recog- 
nized species, and it should now be possible for 
the student to discover from a bird in the hand 
whether it is a native of Britain or an immigrant 
of an allied Continental race. 

Another thought must occur to the reader of this 
work—the remarkable spread of certain species 
into areas where they were hitherto unknown. 

I hope the education authorities of Britain will 
take notice of this work, for I can imagine nothing 
more likely to encourage nature study in the 
younger generation. In our great public schools 
also, the completed five volumes might be given as 
a most valuable prize. 

Since we have now the finest bird book in 
Europe, let us see that we become up to date with 
our Wild Bird Protection Acts, and let us arouse 
public opinion to save those species of birds which 
seem—unless some special measure is taken for 
their preservation—doomed to extinction. 

Seton GoRDON. 
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Hoéhere Mathematik fiir den Praktiker 

An Stelle einer fiinfte Auflage des ‘“‘Lehrbuchs der 
Differential- und Integralrechnung’ von H. A. 
Lorentz. Neu bearbeitet von Prof. Dr. G. Joos und 
Prof. Dr. Th. Kaluza. Pp. xii+364. (Leipzig: 
Johann Ambrosius Barth, 1938.) 23 gold marks. 


= HY do men write big books ?”’ asked Bernard 

Shaw. “Because they haven’t time to 
write small ones!" The authors of this small book 
must have expended a great deal of time and energy 
in selecting essentials and presenting the mathe- 
matical methods and results which are most needed 
by engineers and physicists. The range covered is 
amazingly wide. 

Starting with permutations, combinations, and the 
binomial theorem, we go on to probability, deter- 
minants, complex numbers, progressions, exponen- 
tials and logarithms, trigonometry, vectors and 
analytical geometry of two and three dimensions. 
These subjects receive only a few pages apiece, but 
the talent of the authors for compression makes the 
treatment really valuable. Much more space is given 
to the differential and integral calculus, which go as 
far as maxima and minima of functions of several 
variables and the transformation of double and 
triple integrals. There is a short section on Fourier’s 
series and integral, including the use of the harmonic 
analyser. Differential equations are solved numeric- 
ally and graphically, as well as by the usual elementary 
methods, and there is a brief account of partial 
differential equations. This is followed by a section 
on the calculus of variations. There are seven pages 
on functions of a complex variable, and in this the 
authors succeed in giving an intelligible account of 
conformal representation and Cauchy’s theorem, with 
an application to the evaluation of a definite integral 
by means of contour integration. The book concludes 
with answers to examples and an index. 

Naturally there are many portions of this book 
which the specialist will condemn as inadequate, but 
the object of the authors is to give a wide general 
view, and their work will be welcomed as a 
gallant counter-attack against the forces of narrow 
specialization. H. T. H. Pragero. 


Histoire générale du tissu 

Document No. 2: Tissus anciens. Partie 1: Le 
Kaunakés; étude critique d’aprés les textes, les 
monuments, figurés et les survivances supposées du 
tissu. Par Emile Cherblanc. Pp. 66+16 plates. 
(Paris: Les Editions d’Art et d’Histoire, 1937.) 30 
francs. 


N this second study in the series dealing with the 
history of weaving, M. Emile Cherblanc reviews 

the evidence from all sources, including that now 
made available by recent archxological discovery in 
Irak, bearing on the nature of the garment, reputedly 
of Chaldean origin and known to classical writers, 
notably Aristophanes, Menander and Pollux, as the 
kaunakes (xavvéxn¢). M. Heuzey in 1886 in a com- 
munication to the Académie des Inscriptions et Belles 
Lettres concluded, on the evidence of two monuments, 
as well as the literary sources, that the kaunakes was 
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an oblong mantle of wool with a long pile, which 
was worn draped simply about the body. 

In the light of the evidence now brought under 
review, M. Cherblanc concludes that the examoles 
from the monuments upon which M. Heuzey relied 
represent two distinct classes of material, one 4 
sheepskin of which the fleece was retained, and the 
second composed of skins joined and sewn together, 
In the third and second millennium B.c. and the pre. 
Hellenic period, the term did not refer to a fabric. 
In the time of Aristophanes it was used of a garment 
of Persian origin made of a thick and heavy material, 
in which a large quantity of wool was used. This was 
worn on the shoulders and probably was semi- 


circular in form like the xama gAoxatag of the | 


modern Greek shepherd, and possibly with the same 
goat-skin texture. The author maintains that the 
allusions to the kaunakes in all classical authors, 
with the exception of Martial, can be shown to agree 
with the meaning of a garment of sheepskin which 
retains the fleece. An examination of the Coptic 
‘knot’ pile fabric, which through the ‘point sarrasinois’ 
had an important influence on the Eastern and 
European carpet fabrics, shows it to be entirely 
Egyptian in origin and unrelated to the kaunakes. 

M. Cherblanc’s ably reasoned study is very fully 
illustrated by material from the monuments and 
diagrammatic sketches of the technical points and 
processes involved in the argument. 


Contributions to the Microscopic Anatomy of the 
creas 
By Paul Langerhans (Berlin, 1869). Reprint of the 
German original with an English translation and an 
introductory essay by Dr. H. Morrison. Pp. 39. 
(Baltimore, Md.: Johns Hopkins Press ; London : 
Oxford University Press, 1937.) 48. 6d. net. 
a little work, now reprinted from the 
Bulletin of the Institute of the History of Medicine 
(March 1937), contains one of the classics of medicine, 
which was presented by the medical student Paul 
Langerhans in 1869 at the age of twenty-one years as 
his inaugural thesis for the degree of doctor of 
medicine at the Berlin Faculty. The thesis con- 
stitutes not only the first detailed account of the 
microscopical anatomy of the pancreas, a subject 
which had hitherto been neglected by anatomists 
and physiologists but also the first description of 
peculiar groups of cells in this organ, the nature of 
which Langerhans was unable to explain. In 1893, 
however, they received the name of “iskands of 
Langerhans” from the French histologist Laguesse, 
who first suggested that they were the seat of the 
internal secretion of the pancreas; but it was not 
until 1921, or more than fifty years after the ap- 
pearance of Langerhans’ thesis, that insulin, the 
specific cure of diabetes, was isolated from these cells 
by Banting and Best of Toronto. 

In addition to the German original and English 
translation of the thesis, the work contains a short 
account of the life and work of Langerhans, who 
died at Madeira at the early age of forty-one years ; 
there is also a list of his publications and portraits at 
different ages. 
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River Pollution and Waste Waters from the Milk Industry 
By Dr. A. Parker 


URING recent years, the problems of treat- 
ment and disposal of the waste waters from 
the milk industry have increased in importance 
with the development of the industry in England 
and the establishment of depots and factories each 
receiving milk from many farms. Serious pollution 
of rivers and streams and difficulties at sewage 
disposal works in many parts of the country have 
been caused by discharges of waste waters from 
milk collecting and distributing depots and from 
factories making cheese, butter, condensed milk 
and other milk products. About four years ago, 
an investigation of the various problems was begun 
by the Water Pollution Research Board of the 
Department of Scientific and Industrial Research. 
Though the investigation has not yet been com- 
pleted, it has already provided results of con- 
siderable practical value. It is the purpose of this 
article to give a brief description of those results. 
In attempting to solve any problem of treatment 
and disposal of trade waste waters, the first step 
should always be to consider the practicability, 
taking costs into account, of so modifying the 
manufacturing processes that the wastes need not 
be produced or that the polluting matter carried 
away in the wastes is greatly reduced in quantity. 
Methods of purification of waste waters should 
only be considered after all practicable modifica- 
tions in the factory processes have been adopted 
to reduce the polluting character of the wastes or to 
re-use the waste waters in the factory. Frequently 
the polluting character of the waste waters can be 
reduced by reducing losses of valuable material in 
the factory, or by recovering products or by- 
products of value. This is the first line of attack 
which has been followed in the Water Pollution 
Research Board’s investigation of the problem of 
pollution by the waste waters from the milk 
industry. 

The investigation has shown that even at milk 
collecting and distributing depots, where the milk 
is received only for cooling, pasteurizing and dis- 
tribution, the waste waters from washing delivery 
churns, coolers, pasteurizers, tank wagons, other 
equipment and the floors usually carry away 
05-10 per cent of the milk received. This means 
that the waste washing waters from a collecting 
and distributing depot handling 10,000 gallons of 
milk a day usually contain 50-100 gallons of whole 
milk. The volume of waste washing water in 
relation to the volume of milk handled varies 
considerably at different depots. If the volume of 





washing water is about the same as the volume of 
milk handled, 10,000 gallons of milk a day received 
in a collecting and distributing depot give rise to 
10,000 gallons of waste water containing 0°5-1-0 
per cent of milk. As measured by the test for 
dissolved oxygen taken up from aerated water in 
five days, water containing 1 per cent of whole milk 
has a biochemical oxygen demand of about 120 parts 
per 100,000 parts. Average domestic sewage has 
a biochemical oxygen demand of 40-50 parts per 
100,000, and the volume of domestic sewage is 
usually about 25 gallons a day per head of the 
population. A volume of 10,000 gallons a day of 
waste water containing 1 per cent of milk is thus 
equivalent in its de-oxygenating or polluting effect 
on a stream to the domestic sewage from a popu- 
lation of about 1,200. 

From factories making cheese, butter, condensed 
milk and other products, in addition to washings 
from delivery churns, there are waste waters from 
washing cheese vats, butter churns, evaporators 
and other equipment. Even when care is exercised 
to reduce the losses of milk, of the main products 
and of the by-products whey, buttermilk and skim 
milk, the waste washing waters from cheese and 
butter factories contain organic matter equivalent 
to at least 2 per cent of the milk handled. At 
many factories the waste washing waters from the 
manufacture of cheese and butter contain organic 
matter equivalent to 3-4 per cent of the milk 
handled, and as much as 6-8 per cent has been 
found at some factories. 

In the past, some factories have considered whey 
and buttermilk as waste materials and have dis- 
charged them into the nearest stream, with 
disastrous polluting effects. Whey has a bio- 
chemical oxygen demand of 4,000—5,000 parts per 
100,000, so that it is approximately a hundred 
times as strong in polluting character as an equal 
volume of crude domestic sewage. In other words, 
if the whole of the whey from a cheese factory 
handling 10,000 gallons of milk a day were dis- 
charged into a stream, its polluting effect would 
be about the same as that of the crude domestic 
sewage from a town with a population of 40,000— 
50,000 people. Whey and buttermilk should be 
treated as valuable by-products, not as waste 
materials. They have high food values and can 
be utilized as food or in the preparation of foods. 
There is a market for dried whey and butter- 
milk, and there is no doubt that this market can 
be further developed. 
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From the Water Pollution Research Board’s 
investigation, it has definitely been concluded that 
the quantities of polluting matter carried away in 
the waste waters from the various branches of the 
milk industry can be considerably reduced by 
simple and inexpensive modifications in the opera- 
tions within the factories, and by more careful 
control of the processes of draining and washing. 
At most depots and factories, the delivery churns 
are rapidly emptied and insufficient time is allowed 
adequately to drain the churns before they are 
transferred to the washers. By installing a simple 
drainage rack with a milk collecting-channel 
beneath and allowing the churns to drain on the 
rack for one or two minutes, the quantity of milk 
carried away in the water used for washing the 
churns can be reduced from more than 0°5 per 
cent to less than 0°25 per cent of the milk handled. 





Fig. 1. 


AERATION TANKS OF EXPERIMENTAL PLANT FOR THE TREATMENT OF 
MILK EFFLUENTS BY THE ACTIVATED SLUDGE PROCESS. 


Reproduced by permission of the Controller, H.M. Stationery Office ; 


Crown copyright reserved. 


This saving has definitely been effected at a large 
factory. It represents a saving of about 10,000 
gallons of milk or £750 per annum, with milk at 
ls. 6d. per gallon, for a collecting and distributing 
depot receiving an average quantity of 10,000- 
12,000 gallons of milk a day. If adequate drainage 
trays were installed at all the depots and factories 
in Great Britain, the total saving of milk would 
be roughly 3 million gallons per annum, or 
£150,000 per annum with milk at an average 
wholesale price for all purposes of ls. per gallon. 

Substantial improvements can usually be made 
also in the methods of draining and washing cheese 
vats, butter churns and other equipment to bring 
about considerable reductions in the quantities of 
whey, buttermilk and other products in the waste 
waters. Cheese vats and butter churns, after the 
removal of whey and buttermilk, should first be 
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washed with small quantities of water whic 
should be added to the whey and buttermilk fo 
use as food or for the preparation of foods. Subse. 
quent washings with larger quantities of water 
would then contain much less polluting matter 
Modifications of this kind not only cause direct 
savings in the factory but also reduce the size and 
the cost of construction and operation of the plant 
required for the treatment of the waste waters. 

The next step in the investigation was to study 
possible methods of purifying the waste water 
unavoidably produced. Plants in France and 
Belgium which were satisfactorily treating waste 
waters from condensed milk factories were visited. 
These plants utilize the activated sludge process 
according to the method devised by H. Kessener 
of Holland. Experiments made in the laboratories 
of the Rothamsted Experimental Station for the 
Water Pollution Research Board 
indicated that it would be prac. 
ticable to purify the waste 
waters either by the activated 
sludge process or by the process 
of biological oxidation in per- 
colating filters operated under 
certain conditions. In the ex- 
periments with percolating {fil- 
ters it was found that in single 
filtration, by the method norm- 
ally employed in the treatment 
of sewage at sewage disposal 
works, solid matter was de- 
posited in the top layers of the 
filter, which in consequence be- 
came choked and inoperative. 
It was found, however, that this 
difficulty could be overcome by 
adopting a method of biological 
filtration suggested by H. C. 
Whitehead and the late F. R. 
O’Shaughnessy of the Birmingham, Tame and Rea 
District Drainage Board. By this method, the waste 
waters, after sedimentation to remove suspended 
solids, are passed through two biological filters in 
series, and the order of the two filters in series is 
changed at intervals of two or three weeks. Under 
suitable conditions, the partially treated effluent 
from one filter brings about the removal of the solid 
matter previously deposited in the top layers of the 
other filter, when this filter occupied the primary 
position. 

With the financial co-operation of the industry, 
the investigation was extended to include experi- 
ments on a large scale at a cheese factory in 
Shropshire, where United Dairies Ltd. provided 
the necessary facilities. Through the Milk Market- 
ing Board and the Scottish Milk Marketing Board, 
the industry has contributed nearly £11,000 
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towards the cost. Two large experimental plants 
were erected at the factory in Shropshire during 
the summer of 1935. In one plant, the waste 
waters, after sedimentation, are treated by the 
activated sludge process (Fig. 1) operated in a 
manner similar to that adopted for the treatment 
of sewage at sewage disposal works. In the other 
plant (Fig. 2), the settled waste waters are sub- 
mitted to biological oxidation in two percolating 
filters in series, and the order of the filters is re- 
versed at intervals of ten days to three weeks. 
Each filter contains hard metallurgical coke, 
graled 0°75-1'5 in. Both plants have been in 
continuous operation since their erection in July 
1935, in the treatment of milk washings and mix- 
tures of milk washings and whey washings. For 
the activated sludge process, the settled crude 
waste is diluted, if necessary, to give a mixture 
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parts per 100,000 parts. From this mixture a final 
effluent with a biochemical oxygen demand of less 
than 1 part per 100,000 parts is obtained, even 
with the high rate of treatment of 240 gallons a 
day per cubic yard of filtering medium in the two 
filters together, that is, 480 gallons a day per cubic 
yard in each filter. This is a rate of treatment 
much greater than that usually adopted in the 
treatment of domestic sewage at sewage disposal 
works in Great Britain. Tests over long periods 
have shown that trout are able to live in the un- 
diluted final effluents from the experimental plants. 

Of the two methods investigated for the treat- 
ment of milk effluents, the process of biological 
filtration with two filters in series and periodic 
change in the order of the filters appears to be the 
more suitable for operation under factory con- 
ditions. To allow a margin of safety, the diluted 





Fig. 2. 
EXPERIMENTAL PLANT FOR THE TREATMENT OF MILK EFFLUENTS BY BIOLOGICAL FILTRATION WITH TWO 
FILTERS IN SERIES. 


Reproduced by permission of the Controller, H.M. Stationery Office ; 


with a biochemical oxygen demand of not more 
than 50 parts per 100,000 parts. From this 
mixture, with a period of aeration of twenty-four 
hours, a final effluent with a biochemical oxygen 
demand of about 1 part per 100,000 is obtained. 
For the biological filtration plant, the settled 
wastes are diluted to give a mixture with a bio- 
chemical oxygen demand of not more than 30 


Crown copyright reserved. 


settled crude liquid should be supplied to the 
filters at a rate not greater than 160 gallons a day 
per cubic yard of filtering medium in the two filters 
together. During the past two years, several plants 
designed on the basis of the experimental filtres |.» 
plant have been erected at depots and factoriex in 
different parts of the country, and other similar 
plants are in course of construction. 





New Aspects and Problems in Irish Archzology* 


HE acquisitions of new archzological material 

by the National Museum of Ireland now 
represent a yearly increase forty times larger than 
that of ten years ago. The old-established col- 
lection of Irish antiquities contains an unusually 
high percentage of unlocalized or ill-localized 
specimens; but the National Museum is now 
* Substance of the presidential address for 1937 by Dr. Adolf 


Mahr to the Prehistoric Society. Proc. Prehist. Soc., 3, 2, pp. 262-436 
+ 7 plates (1937). 





building up a second collection, each object 
accurately located, which at least in numerical 
strength compares with the old one and will serve 
as a basis for distributional studies. 

During the past five years, large-scale systematic 
excavations have been undertaken, which have 
contributed to the clarification of at least some 
of the most hotly contested problems in the 
archeology of Ireland. No comprehensive survey 
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of Irish archeology, however, can as yet be made, 
though this may be possible in ten years time. 
Five years’ excavation has merely touched the 
fringe of the problems before us. 

Recent progress in the conception of Irish 
archeology is in no small measure due to the fact 
that protective legislation of national monuments 
is now bearing fruit. The respective adminis- 
trative and advisory organizations of the Free 
State and of Northern Ireland co-operate freely ; 
and the archeological activities of the Royal Irish 
Academy and of the Royal Society of Antiquaries 
of Ireland are fully all-Irish in character. 

No systematic excavation worthy of the name 
had been undertaken for many years. The 
opportunity to make a fresh start came with the 
proposal of Dr. B. H. O’Neill Hencken for the 
Harvard University Archeological Expedition to 
Ireland, which as part of a larger scheme of 
anthropological investigation in Ireland, exca- 
vated for five years in succession, from 1932 until 
1936. Sites of a size never attempted before were 
then excavated, not with the object of collecting 
antiquities, but purely with the aim of obtaining 
scientific evidence. It taught Ireland scientific 
methods of excavation, and trained Irish workers 
in technique. In 1934 the Free State’s scheme 
for the relief of unemployment opened the way to 
systematic excavation on an unprecedented scale, 
and a similar measure was adopted in Northern 
Ireland in 1935. In the Free State, no fewer 
than twenty-six excavations have been carried out, 
many extending over more than one season, and 
nearly all devoted to sites of outstanding im- 
portance. Irish, English, American and Danish 
archxologists have participated in the work. In 
addition, ‘licensed’ excavations have been carried 
out by the learned societies and private individuals. 

In the most important department of the 
correlation of all evidence available, little work 
has been done. The Belfast Field Naturalists’ 
Club in 1930 set about launching a cartographical 
survey of monuments, archeological sites and 
antiquities generally in Northern Ireland, of 
which the preparation was entrusted to Miss M. 
Gaffikin. In 1935 two distribution maps were 
published, one of megalithic monuments, the 
other of raths, cashels and crannogs. Some six 
hundred megalithic monuments have been listed, 
and some two thousand of the later monuments ; 
but the authors disclaim completeness. 

Physical anthropology has been neglected for 
so long in Ireland that Prof. C. P. Martin’s book 
“Prehistoric Man in Ireland” is an almost unhoped- 
for achievement. His work is being continued by 
Prof. I. K: Jamieson, of Trinity College, Dublin. 

Investigation of the problems of the peat, the 
most important source of Irish archzological 
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material, was begun by Prof. G. Erdtmann in his 
studies of pollen analysis (1928), and is being con. 
tinued by Prof. K. Jessen, of Copenhagen, and the 
Committee for Quaternary Research in Ireland, 
Important, if at present tentative, conclusions, 
based on evidence from sixty sites, as to late 
glacial and early post-glacial events and chronology 
have already emerged, while conclusions of a like 
tentative character as to climatic change at the 
beginning of the Late Bronze Age, when corre. 
lated with similar phenomena in north-western 
Europe, by placing this phase of the cultural 
succession in Ireland at a period some centuries 
later than that accepted by archzologists, opens 
up an important field for further investigation. 

It was from work such as these bog investiga- 
tions, from the large-scale excavations, and from 
the ancillary activity in the National Museum offices 
that the modern conception of Irish archeology 
arose and recent progress is due. Four major results 
stand out, of which three are due to excavation 
work. These are: first, as a result of excavations 
in Northern Ireland, the history of an almost for- 
gotten but important megalithic monument, the 
horned cairn, with its derivatives, is now clear ; 
secondly, it is known that the souterrain, as a type, 
can be as old as the Middle Bronze Age ; thirdly, 
at least one crannog, that of Knocknlappa, Co. 
Clare, belongs to the Late Bronze Age, in other 
words, antedates the La Téne period : and fourthly, 
partly by excavation work, but principally by 
analysis and comparison of museum material, a 
hitherto unobserved cultural facies, the Riverford 
lithic civilization, has been ‘recognized. 

Dr. Mahr proceeded to discuss the evidence for 
the existence of the stone culture to which he has 
given the name of the ‘Riverford civilization’ and 
its relation to the stone cultures of Britain and 
northern Europe, and then turned to a critical 
and constructive examination of the fresh evidence 
bearing, more especially in relation to the Euro- 
pean background, on the palzolithic and meso- 
lithic periods, the neolithic period, megaliths, 
their derivation and distribution, megalithic art, 
the Bronze Age, and the early Iron Age. In 
summing up an analysis of the ‘Keltic’ problem, 
in which he follows a line of argument reverting 
more or less to the position on the p and g problem 
of Sir John Rhys, Dr. Mahr outlines the general 
conclusions of the archzological evidence as follows: 

We have been able to trace the following immi- 
grations or invasions into Ireland. (1) A mesolithic 
stratum. Probable source : the western continent. 
Route : south Britain. (2) Another lithic stratum, 
the Riverford people, or the Picts. Ultimate 


source: Maglemose culture somewhere around 
Denmark. Route: Doggerbank — Scotland — 
Hebrides. (3) The Megalithic invasion, heralding 
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the Bronze Age. About 2100 B.c. Source: 
Iberia. Route: Brittany—Cornwall—lIrish Sea. 
(4) The Late Bronze Age invasion. About 900 B.c. 
Source : Middle (and Lower ?) Rhine and eastern, 
plus northern France. Route: Lowland Britain— 
Cumberland—Wigtownshire. (5) The La Téne 
wave. About 200 or 150 B.c. British Kelts 
coming from Wigtownshire occupied only a 
limited district of north-eastern Ireland. 

Of these, (3) was certainly a non-Aryan move- 
ment. Much of the non-Indo-Germanic traits of 
ancient Ireland must be due to it. (4), however, 
came from a region in which the Kelts were 
deeply rooted. It was probably the Keltic cradle ; 
while (5) was an aristocratic conquest by bands, 
who came apparently without their womenfolk. 

In reference to the aims of future research, one 
thing stands out clearly. The rigid canons of 
European prehistory are applicable to Ireland 
only with considerable qualification. They hold 
good so far as the general sequence goes, but some 
periods culturally so far outweigh others as almost 
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to eclipse them. The only cultural strata in 
Ireland which really matter are (1) the basically 
‘lithic’ Riverford complex ; (2) the megaliths, and 
the earlier part of the bronze age they signify ; 
(3) the Late Bronze Age (and the Kelticization of 
the country it brought about); and (4) the Early 
Christian period. There are periods in which 
Ireland has an importance for all Europe quite 
out of proportion to its size, and others in which 
she is simply an appanage of Britain. 

The international importance of Irish arche- 
ology is too well known to be stressed here. Its 
importance for British archzology is, if anything, 
even greater. The only area of western Europe 
which was never Romanized, not only contains 
the clue to all problems of free Caledonia, but 
Roman Britain, too, is not intelligible without the 
Keltic background, which can be unfolded by 
research in Ireland. No problem in Irish arche- 
ology can be solved without the British evidence ; 
but is there any problem in British archeology 
which can be solved without Irish evidence ? 


Tenth International Congress of Chemistry 


HE Tenth International Congress of Chemistry 

met in Rome on May 15-21. More than 
thirty nations sent representatives, two thousand 
eight hundred in all; they included about seven 
hundred from Germany, two hundred from France 
and seventy-five from Great Britain. 

Proceedings were opened at the Capitol in the 
presence of His Majesty the King of Italy with an 
address on the ““Conquests of Chemistry’’ delivered 
by the president of the Congress, His Excellency 
Prof. N. Parravano of the University of Rome, and 
this was followed later by a reception by the 
Minister of National Education in the stadium of 
the Palatine—two sites of impressive and historic 
dignity. 

The business of the Congress was conducted in 
the fine modern rooms of the recently built Citta 
Universitaria, in which the large hall set apart for 
the meetings was filled to overflowing during the 
opening addresses of the various sections. 

Among those who opened the sections were 
Prof. P. Walden, on “The Creed of Scientific 
Chemistry” ; Prof. C. N. Hinshelwood, on “‘Phys- 
ical Chemistry and Modern Scientific Thought”, 
delivered in fluent Italian; Prof. Swietostawski, 
on “Developments of Industrial Chemistry” ; 
Prof. Jolibois, on ‘““Transformation of Matter and 
Motive Power”; Prof. Giordani, on “The Utilisa- 
tion of Thermal Energy”; Prof. Votocek, on 





“Synthesis of Carbohydrates”; Dr. Hissink, on 
“The Chemistry of Soils” ; Dr. L. M. Lampitt, on 
“The Trend of Food Science” ; Prof. E. von Euler, 
on “Vitamins and Hormones in Food and in the 
Human Organism”; Prof. Ruggli, on “Housing, 
Furnishing and Clothing in their Chemical As- 
pects”; Prof. Viviani, on ‘Natural and Artificial 
Textiles” ; Prof. Fourneau, on “The Progress of 
Therapeutic Chemistry”; Prof. Butenandt, on 
“New Problems in Biological Chemistry” ; Prof. 
Seyewetz, on “Chemistry and Photography” ; Dr. 
8S. E. Sheppard, on “Optical Sensitising of the 
Silver Halides”; Dr. Fr. ter Meer, on ‘New 
Developments in Chemical Technology”; Prof. 
G. Egloff, on ‘“Petroleum—its Chemical and 
Industrial Significance” ; Prof. D. M. T. Bogert, 
on “Chemistry and Defence”; Prof. H. Mark 
(not present) on a similar subject; Prof. Fr. 
Fischer, on “Chemistry and the Motor’; and 
Prof. Portevin, on “Metallurgy in Transport”. 

The President’s opening speech and summaries 
of the above addresses in various languages were 
collected in a small volume and distributed at the 
end of the Congress, while in La Chimica e 
lV’ Industria for May (20, 251; 1938) will be found 
notes on the very numerous individual contributions 
to the sections together with photographs and short 
biographies of the presidents, vice-presidents and 
opening lecturers of each section. 
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Thus, not only was the Congress well organized, 
but it was also carefully documented. In addition 
to the above-mentioned documents, Prof. Par- 
ravano made a gift to the members of a valuable 
collection he had compiled of Italy’s chemical 
achievements, “La Chimica in Italia” (535 pp. 
illustrated). 

It was surely with pardonable pride that the 
Italians took pains that the sights of their incom- 
parable city should be shown to the visitors. 
Opportunities were given for the Congress members 
to view the excavations of the Forum Romanum 
and the other fora recently opened up, and to 
visit the reclaimed Campagna. The excavations 
at Ostia and the Lido of Rome were visited, an ex- 
pedition was made to the Villa d’Este at Tivoli and 
Frascati, and in Rome itself the Augustean Exhi- 
bition with its admirably arranged presentment of 
Rome throughout the ages was thrown open. For 
the ladies, tours were arranged daily to see in 
detail the churches, historical monuments, 
museums and villas of Rome. 

For the efficient work of the secretariat only the 
highest praise can be given; frequent comment 
was made on the courtesy and instant helpfulness 
shown to members. 

Among the social events must be mentioned the 
reception by the Governor of Rome, the symphony 
concert, the gala performance in the opera, at 
which were performed a new opera, “Il Rey’”’ 
and, what will always remain in the memory of 
the visitors, ‘Cavalleria Rusticana’’ conducted by 
its composer, Mascagni, with Gigli singing the 
chief part. 

Tours were arranged after the Congress and 
these included visits to chemical and electro- 
chemical works, notably Prince Genori Conti's 
factories for boric acid and the production of 
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carbide and cyanamide at Terni. Here enornious 
quantities of water-power are developed and used 
for the production of calcium carbide, which is 
converted into the fertilizer cyanamide by heat ing 
it in the presence of nitrogen obtained from 
fractionation of liquid air. 

It will thus be gathered that the Tenth was a 
most successful Congress, in which was displayed 
the present state of knowledge in most branches 
of chemistry, in incomparable surroundings and 
with an abounding hospitality under the direction 
of the genial president, His Excellency, Prof. 
Parravano. 

Among those from Great Britain and Eire 
attending the Congress were Sir Robert Mond, 
Sir William Pope, Sir Robert Robertson, Sir 
Gilbert Morgan, Profs. Donnan, Barger, Dillon, 
Dodds, Heilbron, Hinshelwood, Ingold, Nolan, 
Norrish, Robinson, Thorpe, Reilly, Dr. Fox, Dr. 
Lampitt, Dr. Jordan, and Messrs. W. A. 8. Calder, 
A. Marshall and J. D. Pratt. The British visitors 
and the ladies with them met together at a luncheon 
and were entertained to dinner by Sir Robert and 
Lady Mond with their customary gracious hos- 
pitality. 

The Eleventh Congress of Chemistry will be 
held in London in 1941 about the time of the 
celebrations of the centenary of the Chemical 
Society. 

Towards the end of the Congress, the Council of 
the International Union of Chemistry met, and 
received reports from its numerous committees. 
President Parravano demitted his office, and as 
president of the Union for the ensuing term, 
Prof. M. T. Bogert, of Columbia University, 
New York, was elected. M. Jean Gérard, the very 
efficient secretary of the Union, was re-elected to 
that office. R. RoBertsoy. 





Obituary 
Dr. W. Eagle Clarke, 1.S.O. 


“HE latter half of the nineteenth century saw 
the foundations laid of modern knowledge of 

bird migration, and Dr. Eagle Clarke was a leading 
exponent of the new methods in Great Britain. 
The idea that birds followed definite routes had 
stimulated fresh collection and study of records in 
Europe, and when the British Association for the 
Advancement of Science formed a Bird Migration 
Committee in 1880, Eagle Clarke was chosen to 
prepare the final reports, the last of which was 
presented to the Southport meeting in 1903. In the 
earlier days, intensive observation of the movements 
of birds in limited areas and co-ordination of results 
from many areas provided the information upon 





Notices 


which interpretation of migratory journeys depended, 
for bird-ringing was not tested as a_ scientific 
method until Mortensen’s efforts in Denmark in 
1899. 

Eagle Clarke developed particularly two effective 
ways of studying migration. By living in light- 
houses and lightships and by enlisting the services 
of lightkeepers he was able to catch bird movements 
in full swing, and his repeated visits during seasons 
of migration to Fair Isle, isolated between the 
Orkney and Shetland Islands, gave that tiny resting 
place something of the fame which Gatke’s observa- 
tions had already brought to Heligoland. The results 
of his observations were published in two volumes, 
“Studies in Bird Migration’’ (1912). 
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From the time of his first papers in 1879, Dr. 
(Clarke added continuously to the knowledge of 
British birds, but he also found fresh material on 
ornithological excursions to Brabant, Slavonia and 
Hungary, the Pyrenees and the delta of the Rhone, 
Iceland and the Faroes, and identified collections 
from Jan Mayen, Franz Josef Land and Hudson's 
Bay, from the Philippines and the Antarctic voyage 
of the Scotia. 

Most of Clarke’s working life was spent in the 
service of the Royal Scottish Museum, Edinburgh, 
where he finally succeeded Dr. R. H. Traquair as 
keeper of the Natural History Department in 1906. 
He was responsible there for the modernizing and 
enlivening of the exhibits, and his all-round know- 
ledge of the vertebrate groups set the high standard 
of mounting which characterizes the galleries of that 
Museum. In addition to the volumes already men- 
tioned, he published jointly ““A Handbook of York- 
shire Vertebrata” (1881), Bartholomew's ‘‘Zoo- 
geographical Atlas’’ (1911), edited Colonel Wardlaw 
Ramsay’s posthumous “Birds of Europe and North 
Africa” (1923), rewrote Saunders’ “Manual of 
British Birds’’ (1927), and for many years edited the 
Annals of Scottish Natural History and its successor 
the Scottish Naturalist. 

Dr. Clarke’s work gained him many marks of 
recognition. He received the 1.8.0. in 1920; the 
University of St. Andrews made him LL.D.; the 
British Ornithologists’ Union chose him as the first 
recipient of the Godwin-Salvin Medal; and he was 
an honorary member of the American Ornithologists’ 
Union and of the Ornithological Societies of Vienna 
and Budapest. 

Dr. Clarke was born in 1853, he resigned his 
keepership in the Royal Scottish Museum in 1921, 
and after a long period of failing health he died on 
May 10, in his eighty-sixth year. He did a great deal 
to stimulate the study of animal life in Scotland, and 
there must be many who, like the writer, owe much 
of their interest in natural history to his enthusiasm 
and kindly encouragement. James RItTcuHrie. 


Dr. E. Goulding 


Dr. Ernest Govunpinc, who retired from the 
service of the Imperial Institute in 1935 when hold- 
ing the post of vice-principal in the Plant and 
Animal Products Department of the Institute, died 
in London on February 15 in his sixty-eighth year. 
Born in 1870, the fourth son of the late William 
Purdham Goulding, of Finsbury Park, he was edu- 
cated at Tollington Park College and at the School of 
the Pharmaceutical Society, Bloomsbury, which he 
entered as a Bell scholar. He graduated B.Sc. in 
the University of London in 1898, he took his D.Sc. 
(Lond.) degree in 1903, and was a fellow of the 
Institute of Chemistry, and also of the Chemical 
Society. 

Goulding was intended for the profession of a 
pharmacist, but after his training at Bloomsbury and 
a period of research work at the School, in 1896 
he joined as an assistant chemist the staff of the 
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Scientific and Technical Department of the Imperial 
Institute under the direction of Prof. (now Sir 
Wyndham) Dunstan. For some years, he was engaged 
on the general work of the developing activities of 
the Institute, but before long he began to specialize 
in the study of cotton and of the hard and soft long 
vegetable fibres, in relation to the development of 
the production of these materials in Empire countries. 
The work on cotton, carried out in association with 
F. W. Barwick, was an important factor in the 
establishment of the now flourishing cotton-growing 
industries in Uganda and other British countries, and 
the early investigations of the long fibres proved of 
great value when Goulding took over the secretaryship 
of the Imperial Institute Advisory Committee on 
Vegetable Fibres which, with the assistance of the 
technical staff of the Institute, has done important 
work on these fibres, notably in the case of sisal. 
Goulding thus acquired an outstanding knowledge 
of vegetable fibres and wrote his “Cotton and other 
Vegetable Fibres’’ for the Imperial Institute series 
of handbooks. It was a great satisfaction to him 
that in 1936, after his retirement, he was invited to 
give the Mather Lecture of the Textile Institute, 
choosing as his subject “Textile Fibres of Vegetable 
Origin : Forty Years of Investigation at the Imperial 
Institute’. It is mainly for his work on fibres that 
joulding will be professionally remembered, but his 
long service in editing the Bulletin of the Imperial 
Institute must also be recorded. 

As a research chemist, Goulding showed much 
ability, and he was fortunate in enjoying an early 
period of comparative freedom for such work before 
the development of technical investigation and 
administrative work absorbed his time. Jointly with 
Prof. Dunstan, he published between 1894 and 1901 
a series of papers of which seven were concerned with 
derivatives of hydroxylamine. A study of the volatile 
oil of the bark of Cinnamomum pedatinervium formed 
his thesis for the D.Sc. (Lond.) and led to the publica- 
tion of a number of joint papers on volatile oils 
prepared in collaboration with junior colleagues. 

Goulding was a man of cheerful kindliness and 
modesty, combined with an unassuming firmness on 
matters of principle. He was active in Church work, 
being for many years vicar’s warden and lay reader 
at St. Cuthbert’s, Wood Green. He was much 
interested in Church music and also in Esperanto. 
He married twice : first, in 1905, Charlotte, daughter 
of the late William Larney of Finsbury Park, who 
died in 1907; and secondly, in 1908, Kathleen 
Irvine, elder daughter of the late Nathaniel Irvine 
Hawkes, of Crich, Derbyshire, who, with her son 
E. Irvine Goulding, survives him. S. E. C. 


WE regret to announce the following deaths : 


Prof. J. J. Abel, For. Mem. R.S., formerly pro- 
fessor of pharmacology in Johns Hopkins University, 
on May 26, aged eighty-one years. 

Mr. G. 8. Ram, O.B.E., formerly senior electrical 
inspector in the Factory Department of the Home 
Office, on May 21. 
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News and Views 


Social Relations of Science 

Tue Council of the British Association has had 
under consideration the correspondence and leading 
articles which have recently appeared in NaTURE on 
the subject of the “Social Relations of Science’’, and 
also a resolution forwarded from an informal meeting 
of those specially interested in the question, in 
which the Association was asked to establish within 
its own organization a special Department which 
would hold meetings, not necessarily confined to the 
annual meetings of the Association, to consider and 
discuss the social and international relations of science. 
The Council resolved to support this proposal, and 
appointed a committee to formulate a scheme giving 
effect to it, for presentation to the General Com- 
mittee (with which the decision as to action will lie) 
at the forthcoming Cambridge meeting. 


National Institute of Industrial Psychology 

Ir is a tragedy that, just when increasing attention 
is being given to the human factor in industry, the 
National Institute of Industrial Psychology, which, 
more than any other single institution in Great 
Britain, stands for the scientific study of the human 
factor in occupational life, should be threatened with 
disbandment after seventeen years of continuous and 
successful work. At least £2,000 is required to avert 
the Institute’s disbandment, and to meet the expense 
of the Institute’s unpaid national work a sum of 
not less than £6,000 per annum is required or an 
endowment which would provide this sum. In his 
presidential address to the British Association at 
its Blackpool meeting, Sir Josiah Stamp pointed out 
the anomaly of leaving to private support an enter- 
prise of such outstanding national importance, and 
the situation becomes all the more anomalous in 
view of recent departures for the encouragement of 
research into social problems. The great services 
which the Institute has rendered to private firms 
through its fee-earning service should not be allowed 
to overshadow the importance of the work it has 
undertaken, sometimes voluntarily, for the depart- 
ments of State, such as the Civil Service Commission, 
the Home Office (Prison Commission), Post Office, 
War Office, Admiralty, Royal Air Force, Ministry of 
Agriculture, Board of Education, Ministry of Labour, 
ete. Moreover, the experience gained in service 
rendered to particular firms in industry has itself a 
national value as providing a basis for further work 
and as giving to the whole of industry a new view- 
point on the value of applying psychology to working 
conditions. 


THE supreme national importance of the work of 
the Institute is beyond question, whether in relation 
to the selection and training of staff for industry and 


commerce, the study of problems of environmen: and 
working conditions, causes of grievances and their 
removal and labour turnover, or in the wide field 
of vocational guidance. Much more work bearing on 
the national welfare still awaits it in all these |ields 
and demands adequate financial support for this 
expansion. The present headquarters are cramped 
and inadequate for progress. For the needs of 
the immediate present and for future progress, for 
the new building and its endowment, £250,000) is 
required. To abandon the work already being done 
would be a national disaster, but our national status 
and prestige are no less involved in seeing that 
sufficient support is coming from all sides to ensure 
that the Institute is enabled to carry out and develop 
its work unhampered by financial stringency, so that 
it may give the full measure of service to national 
welfare which lies within its powers. 


Statistics of Employment in Great Britain 

AccorpInec to the report of the Ministry of Labour 
for the year 1937, for the second year in succession 
there was an exceptionally steep rise in the nymbers 
of insured persons in the industrial field, the total, 
excluding juveniles under sixteen years of age and 
persons insured under the special agricultural scheme, 
reaching 13-4 millions, an increase of 350,000 on 1936. 
The increase was particularly marked in the age 
group 16-17, boys accounting for more than 50 per 
cent and girls for more than 80 per cent of the total 
net increases for their respective sexes. The total 
increase in the numbers of boys and girls during the 
last two years was more than 427,000, and it is a 
remarkable illustration of the improvement in 
industry that the whole of the new labour which has 
become available at these ages has been absorbed. 
The usual seasonal decline in employment was much 
less marked than usual, and thereafter the number of 
insured persons in employment increased steadily to 
a peak of 11,672,000 in August, when a change was 
made in the method of counting. Thereafter a slight 
decline in employment continued to the end of the 
year, the average level of employment for the year 
being about 500,000 higher than in 1936. 


THE unemployment figures, except in December, 
were consistently below the 1936 totals, the average 
for the year being more than 250,000 below 1936, and 


’ the incidence of unemployment among insured workers 


fell from 12-9 per cent in 1936 to 10-6 per cent in 1937. 
Two fifths of the unemployed men are less than thirty- 
five years of age and a further two fifths more than 
forty-five years, the corresponding figures for women 
being three fifths and one fifth. A satisfactory feature 
of the year was that a high proportion of the improve- 
ment in employment occurred in the Special Areas. 
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Difficulty continued to be experienced in meeting the 
demands for certain types of skilled workers, notably 
in the building trade, engineering trade and in hotel 
employees and domestic servants. Reference is made 
in the report to the popularity of the physical training 
classes for the unemployed as well as to an increase 
in the number of areas affected by a shortage of 
juvenile labour, particularly in the age group 14-15. 
In many districts the shortage was due not only to 
lack of supply but also to the reluctance of parents 
to allow their children to take certain types of employ- 
ment. Attempts made by employers to overcome the 
shortage included the employment of older juveniles, 
substitution of girls and young adults for boys and 
the creation of new opportunities for boys to be 
absorbed into the adult branches of trades. Although 
some trades in which apprenticeship is a common 
method of recruitment showed an increase in num- 
bers, notably engineering and shipbuilding, there was 
no sign of a general revival of the system of apprentice- 
ship. 


Science and the Soviet Fisheries 

Tue progress of the Soviet fishing industry and 
the part played therein by science are graphically 
illustrated at an exhibition opened in the new building 
of the All-Union Institute of Sea Fisheries and 
Oceanography in Moscow. Various exhibits show the 
means by which the catch of sea fish has been almost 
doubled in recent years, reaching 1,650,000 tons in 
1937. A big modern fishing industry, equipped with 
up-to-date canneries, cold-storage facilities, re- 
frigerator vessels and a fleet of trawlers, has been 
built up in the last twenty years. The production 
of tinned and frozen fish during the first and second 
five-year plans has been trebled, while the output of 
smoked fish is twenty-three times its former figure. 
An important feature in the development of the 
Soviet fishing industry is its extension to new regions. 
Before the Revolution, the Caspian and Azov Seas 
were the main fishing centres. To-day, an extensive 
fishing industry has been built up in the Far East and 
in the White and Barents Seas. The Far East has 
41 canneries, with an annual output capacity of 150 
million tins, as well as large floating crab canneries 
and a whaling fleet. The growth of the fishing 
industry in the White Sea is illustrated by the fact 
that the catch in the Murmansk Region last year was 
nearly 280,000 tons, as compared with 13,000 tons 
in 1913. 


Tue development of the Soviet fishing industry 
has called forth a corresponding development of 
scientific research in this field. Before the Revolution, 
there were only three scientific stations to serve the 
industry. To-day, scores of scientific institutes, 
stations and laboratories are studying problems 
relating to fishing. The All-Union Institute of Sea 
Fisheries and Oceanography, which directs all the 
scientific work in this field, is an institution the 
annual budget of which runs into 16 million roubles. 
Special interest is attached to a section of the exhibi- 
tion showing the work of Soviet men of science be- 
neath the surface of the sea. For two years, scientists, 
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descending to the bottom in divers’ suits, have 
been studying the delta of the Volga, the northern 
part of the Caspian and of the Sea of Azov, determin- 
ing the location of schools of fish and their movement 
and observing the working of the nets. A bathysphere 
for the study of sea bottoms at great depths, a model 
of which is on display, is now under construction. 
Soviet men of science are introducing new methods 
in the processing of fish. The time required for salting 
has been reduced from two days to just a few seconds 
by the introduction of a method whereby brine is 
injected into the fish. 


Phenology of 1937 

THE Royal Meteorological Society has produced its 
annual phenological report at a welcomed early time 
this year, and Major H. C. Gunten, who is responsible, 
for the first time, for it, has not only made this 
issue to observers in April (which enables a con- 
venient comparison with the following year upon 
which observations are beginning) but also consider- 
ably improved and altered the arrangement of the 
mass of details in the report, a number of very detailed 
and somewhat complicated graphs producing a better 
comparison between meteorological events and plant, 
insect and bird records than was hitherto possible 
without considerable detailed study. The records of 
the report chiefly show the lateness of wild-life in 
the colder and early-wetter and later drier-than- 
usual weather of 1937. The sudden departure of 
swifts in early August is of importance, for what- 
ever the reason, it was true that the majority of 
swifts left the country during a rise in temperature, 
and the same thing happened in the last drought 
year; they left before the hottest day of the first 
heat-wave in early August. Because of the mildness, 
seed and berry-eating bird winter visitors, like red- 
wings and fieldfares, were few early in the winter ; 
the March cold caused an influx of waxwings in the 
north and siskins in the south. After a south-west 
gale, a wave of incoming migrants was noted on 
May 23, and on the whole, summer migrants left 
early. 


Royal Meteorological Society: Phenological Studies 

Tue Royal Meteorological Society has circulated 
its 500 odd phenological observers in the British Isles 
a description of a new organization for phenological- 
ecological research, so that the observations will have 
an increased specialized value for the various sub- 
jects undertaken. The organization consists of the 
Royal Meteorological Society, Royal Entomological 
Society, British Ecological Society, South-Eastern 
Union of Scientific Societies, the Natural History 
Museum, Ministry of Agriculture and Fisheries, 
Bureau of Animal Population, Rothamsted Experi- 
mental Station, Society for British Entomology, 
British Ornithologists’ Union and the British Trust 
for Ornithology. An executive committee will have 
power to co-opt additional specialists and set up 
panels to deal with separate branches of observational 
work, as migration, etc. It is hoped to explore 
locally as well as nationally the possibility of further 
collaboration of botanist, ornithologist and entomo- 
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logist for the more accurate observation of the 
different subjects under identical climatic conditions. 
H. Fairfield Smith, of the Galton Laboratory, 
University College, London, also makes his report 
of the preliminary statistical investigation of the 
flowering dates of plant records in the Phenological 
Reports of the Royal Meteorological Society (Quart. 
J. Roy. Met. Soc., Jan. 1938) showing the standard 
deviations in restricted localities appear to be 
about 5-7 days for late spring and summer plants, 
13 days for early spring and autumn 
flowering plants. The country-wise standard devia- 
tion of locality means for hazel and hawthorn 
in 1933 was about 4-5 days, and regression of 
flowering date on altitude about 1-3 days per 100 
feet. Temperature appears to be the dominating 
meteorological factor determining flower dates, 
which vary within a locality as a function of 
climatic as well as of individual plant and environ- 
mental factors. 


rising to 


Smithsonian Archzological Expeditions 

Two expeditions of the Smithsonian Institution of 
Washington, it is announced, have taken the field 
for the operations of 1938. Dr. F. H. H. Roberts, 
jun., has left for the Lindenmeier site in northern 
Colorado, where he will continue his work of excava- 
tion on the camp site once occupied by Folsom man ; 
and Dr. Ale’ Hrdlitka is on his way to the Aleutian 
Islands, where he will carry further the archxological 
and ethnological investigations on which he has been 
engaged on behalf of the Smithsonian Institution in 
each year since 1926, with the object of determining 
the character and course of the early migrations of 
man to the American continent. It will be remem- 
bered that Dr. Hrdlitka, after devoting several 
seasons to the Eskimo problem, and the succession 
of cultures in the far north, has in his recent expedi- 
tions turned to the Aleutian islands, which he 
regards as one of the original migration pathways 
into North America. Here he has found in the 
craniological material excavated evidence of two 
distinct types of man, of which the later is distin- 
guished from the earlier by an increase in the breadth 
of the skull, just as he had found two forms of 
Eskimo skull, also differentiated by an increase in 
breadth in the later type. The evidence as a whole, 
he maintains, points to the fact that all this north- 
western region of the continent was a “nursery of 
peoples’’, constituted by several related strains 
of Asiatics, from which either the pronounced 
Eskimo or the typical Indian could easily have 


developed. 


Dr. Roserts’s problem is also concerned ulti- 
mately with the question of the character of early 
man in North America, for one of the main objectives 
of the fourth season’s excavation on the Lindenmeier 
site will be an intensive search for the skeletal 


remains of Folsom man, of which no trace has as yet 
been found on any of the several sites which have 
been investigated by various explorers. Further, a 
change in orientation in the study of the Folsom 
Hitherto it has been 


culture may be necessary. 
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accepted that Folsom man followed the bison which 
in turn, followed the retreating glaciers northward to 
take advantage of the pasture which sprung up 
behind the melting ice. The recent discovery of 
what are believed to be relics of the Folsom hunters 
so far north as Saskatchewan, and of the same date 
as the Colorado culture, is difficult to reconcile with 
the hypothesis most generally held that at this 
period the region in which these northern relies 
have been found was covered with glacial ice some 
hundreds of feet thick. This discovery would appear 
to lend support to the theory of some geologists that 
an ice-free corridor extended from Alaska south. 
ward, in which vegetation was probably dense, and 
in which men and animals migrated freely. 


Studies of the Later Iron Age 

ALTHOUGH it is a commonplace that archeology is 
a ‘young’ science, this can be appreciated in its 
fullest implication only when a comprehensive survey 
is made of some one department of archeological 
studies such as that of the La Téne culture in Mr. 
J. M. de Navarro’s Sir John Rhys Memorial Lecture 
for 1936 before the British Academy (‘‘A Survey of 
Research on an Early Phase of Celtic Culture”, 
Humphrey Milford, pp. 42, 1937. 3s. net). The La 


Téne culture, especially in its artistic mani- 
festations, has so high a place in the develop- 
ment of protohistoric studies, and has been the 


subject of so much detailed investigation, which 
is recorded in a considerable literature, that 
it is difficult to realize that La Téne, the later 
of the two type stations or rather sites which have 
given their names to the principal divisions now 
recognized in the Iron Age, was first investigated 
so recently as 1856, though sites and objects now 
regarded as belonging to that civilization were being 
discovered for some years before. 


The credit of recognition of the full significance of 
La Téne belongs to Sir A. Wollaston Franks, whose 
contribution to John Kemble’s ‘““Horae Ferales”’ (1863), 


discussing a series of La Téne objects, was the first to 


envisage the ethnical aspect of that civilization in its 
true light, although Thurnham in “Crania Britannica” 
(1857) had already grouped together certain La 
Téne metal types as ‘Late British’ and assigned them 
to a bronze and iron transition period. It was, how- 
ever, Franks who first recognized the geographical 
extension of the La Téne culture and identified it 
with the Celts. Among later contributors to the 
archzological aspect of Celtic studies, to whom Mr. 
de Navarro refers, three names stand out—Sir Arthur 
Evans, for the account of his excavation of the Late- 
Celtic urnfield at Aylesford, Kent (1890), and Paul 
Reinecke, to whom is due the first comprehensive 
survey of La Téne culture (1902); but in the remark- 
able recent development of archeological study of 
the later Iron Age, of which Mr. de Navarro takes 
account, the influence is pre-eminent of J. Déchelette, 
whose “‘Manuel d’Archéologie Celtique’’ appeared in 
1914, and whose untimely death in the Great War 
is still mourned as one of archwology’s gravest losses 
in that struggle. 
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Mummification Technique in Ancient Egypt 

A piece of evidence bearing on the methods and 
apparatus in use in the processes of mummification 
in ancient Egypt, but which apparently has suffered 
neglect, has been rescued from the rest-house of the 
Department of Antiquities at Medinet Habu, where 
it has remained in the garden for many years, and 
has been placed in the Cairo Museum (The Times, 
June 6). It is a limestone table, on which the opera- 
tion of embalming took place, and is officially 
described as unique. It measures eight feet five 
inches long by three feet four inches wide, and 
resembles the traditional form of the bed on which 
mummies were exhibited at funerals. Representa- 
tions of the legs and feet of lions are carved in relief 
at the corners, and at the head were lions’ heads 
similarly carved. A raised border surrounds the table, 
and at the foot, where the feet of the body lay, there 
is a sufficient depth to allow for the retention of 
several quarts of the embalming liquid. A small 
hole pierced at the end of the table allowed the liquid 
to be drained away from a semi-circular basin-like 
depression. The table is eleven and a half inches” 
only in height, and it is therefore assumed that the 
embalmers worked in a squatting position. 


Astronomical Exhibits 

On April 27 a number of astronomical exhibits 
were on view at the meeting of the British Astro- 
nomical Association held at Zion College. It would 
be impossible to describe all of these, but three were 
of sufficient interest to merit short notices in the 
May issue of the Association’s Journal. Mr. D. A. 
Campbell showed an ingenious drive for small tele- 
scopes. This consisted of a sand-clock, a device at 
the base of the apparatus regulating the flow of well- 
sifted silver-sand. A piston of lead rested on the 
top of the sand, and this, as it sank, pulled a cord 
which finally actuated the driving shaft of the tele- 
scope. Dr. J. L. Haughton exhibited a microscope 
which measured star images. The main object of the 
instrument was to determine stellar magnitude by 
measuring the diameter of the photographic images, 
and for this purpose an accurately machined screw 
thread just over 1 cm. in length was used. Mr. A. 
(dleman showed a solar eyepiece attachment, and 
has a fairly long description of the apparatus, which 
should be read by those who are interested in solar 
work. It minimizes certain disadvantages which are 
inherent in the usual combination of a solar diagonal 
with a suitable dark glass over the eyepiece. 


Iodine Educational Bureau 

Tue Nitrate Corporation of Chile Ltd. is organizing 
an Iodine Educational Bureau to promote the know- 
ledge and use of iodine in the agricultural, medical 
and industrial fields. It collects all available scientific 
information in respect of iodine, and the information 
will be placed at the disposal of the medical pro- 
fession and scientific agricultural circles, as well as 
commercial interests, including feeding stuffs manu- 
facturers and livestock breeders. In addition, the 
Bureau will collaborate with scientific institutions in 
experimental research to extend the knowledge of 
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iodine, with special reference to its use in human and 
animal nutrition. It will not engage in any selling 
activities. The Bureau will be under the direction of 
Dr. Francis C. Kelly, who has been associated with 
Sir John Orr for the past six years as deputy director 
of the Imperial Bureau of Animal Nutrition at the 
Rowett Research Institute in Aberdeen. Dr. Kelly 
is a graduate of the University of Aberdeen. Fol- 
lowing two years in the Colonial Service as biochemist 
to the Medical Department of Kenya Colony, he 
technical adviser to the Chilean Iodine 
Producers’ Association in 1928. In 1930 he was 
appointed a member of the Iodine Estimation Sub- 
committee of the Medical Research Council of Great 
Britain. When the Imperial Bureau of Animal 
Nutrition was established in 1932, Dr. Kelly was 
appointed deputy director. He is also secretary of 
the international abstracting journal, Nutrition Ab- 
stracts and Reviews. Dr. Kelly will become director 
of the Iodine Educational Bureau in September. His 
technical assistant will be Miss Ethelwyn M. Mason, 
of the New Zealand Department of Agriculture, who 
has been carrying out iodine research work at the 
Rowett Institute since 1934. The offices of the Iodine 
Educational Bureau will be at Stone House, Bishops- 
gate, E.C,2. 


became 


*‘Dowtherm’ 


Dvuruinc the Great War, synthetic phenol was manu- 
factured by sulphonating benzene, but a continuous 
process for vapour phase chlorination has been 
employed at the Dow Chemical Co.’s works in the 
United States for some time now. The chlorobenzene 
is afterwards hydrolysed with caustic soda and 
some diphenyl oxide is obtained as a by-product. 
Diphenyl oxide has a melting point of 27°C. and 
in order to be useful as a commercial fluid for heat 
transmission it must not set solid in the piping when 
the plant is allowed to cool. Although diphenyl has 
a melting point of 70°C., yet a eutectic mixture, 
known as ‘Dowtherm’, consisting of 26-5 per cent 
diphenyl with diphenyl oxide, melts at 12°C. This 
compound can be used for heating purposes in a 
similar manner to steam but with the additional 
advantage of higher temperatures for the same 
pressure. The boiling point at atmospheric pressure 
is about 258°C. and at 135 lb. per square inch 
gauge pressure it gives a temperature of 400°C. 
against 181° C. for steam. At 370° C. the temperature 
ean be cogtrolled to within about 1° C. by simply 
manipulating a throttle valve. The use of condensing 
vapour for heating results in considerable economy 
in plant design since the hot liquids in use hitherto 
have very low heat transfer coefficients. The vapours 
are not toxic, although leaks can be readily detected 
since the vapour is exceedingly pungent. It gives a 
means of accurately controlling the reaction tem- 
perature in the manufacture of dye intermediates and 
is used in the distillation of fatty acids and glycerine, 
the deodorization of edible oils, the evaporation of 
caustic soda, the processing of varnishes, the saponify- 
ing of greases and the melting of asphalts and bitumen. 
Owing to the low surface tension and viscosity of 
Dowtherm, all joints have to be made extremely care- 
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fully. The licence for development in Great Britain 
is held by Messrs. W. J. Fraser and Co., Ltd., of 
Dagenham, Essex. 


Norwegian Arctic Research 

Ir was some ten years ago that the Norwegian 
Government, having acquired by treaty the 
sovereignty of Spitsbergen, instituted a department 
to deal with the scientific exploration of Spitsbergen, 
Bear Island and other arctic regions, including areas 
outside Norwegian jurisdiction. This department, 
Norges Svalbard-og Ishavs-Undersékelser, under the 
direction of Dr. A. Hoel, has now published a record 
of the ten years of its activity (Skrifter om Svalbard 
og Ishavet, No. 73). Earlier Norwegian work was 
recounted in a previous publication (No. 1, loc. cit ; 
1929). Almost every summer expeditions have been 
at work in Spitsbergen and East Greenland and 
occasionally in other islands, as Jan Mayen, Bear 
Island and White Island. In Svalbard (Spitsbergen, 
North-East Land, Bear Island, etc.) 560 sq. km. have 
been mapped on the land and 40,000 sq. km. from the 
air, and in East Greenland 9,200 sq. km. and 30,000 sq. 
km. In addition, large areas of the arctic seas have 
been charted and much oceanographical work accom- 
plished. But no aspect of research has been over- 
looked, and the department has even erected naviga- 
tion beacons and lights and introduced the musk-ox 
and the arctic hare to Spitsbergen. Winters have 
been used for working up results, and already the 
publications of the department number over seventy. 
The greater part of the cost is met by a State grant, 
but private contributors also help. The volume 
makes a fine record of careful scientific work. 


Electrical and Allied Industries Research Association 


THE seventeenth annual report of the British 
Electrical and Allied Research Association (E.R.A.) 
proves that the research scientific worker is becoming 
indispensable to the industry. It is his work that 
enables the producer to acquire new principles, data 
and methods which he can embody in his technique 
and products. The producer passes these benefits on 
to the distributor, and finally the consumer derives 
benefits from greater efficiency, trustworthiness and 
utility. The work enables the industry to gain 
substantial immunity from breakdowns and the 
consequent and ever-present risk of black-outs and 
extensive damage. The activities of the Association 
are expanding very satisfactorily. Nearly half the 
research work of the E.R.A. is now conducted by 
its own staff. Its success is built up largely upon 
the gratuitously given labours of its eighty committees 
comprising about 500 voluntary workers. It carries 
out researches in co-operation with many scientific 
and engineering institutions. The principal income of 
the Association consists of the following annual grants: 
Department of Scientific and Industrial Research, 
£24,500; electricity supply undertakings, £32,932 ; 
manufacturers, £19,737. In addition, the Institution 
of Electrical Engineers gives £1,000 and so also does 
the B.B.C. The accounts show a surplus for the year 
of £13,500 after transferring £5,000 to the reserve 
account, but it is pointed out that practically all this 
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sum is already required in connexion with particular 
researches in hand and is not available for next year’s 
commitments. The Department of Scientific ang 
Industrial Research and other important contributors 
are urging the Association to establish a mom 
adequate reserve. 


The Belfast-Stranraer Telephone Cable 

In 1853, the British and Irish Magnetic Telegraph 
Company laid a cable between Port Patrick and 
Donaghadee. This cable proved to be successful 
and was one of the forerunners of the Atlantic 
cable in laying which Lord Kelvin played a leading 
part. Until last year, the telephone and telegraph 
traffic had been carried by four telegraph cables laid 
in 1870, ’79, ’88 and '93 for telegraph working but 
afterwards converted to telephone working, and a 
‘continuously-loaded’ cable made in 1921. In addition, 
a loaded cable connects Blackpool to the Isle of 
Man and thence to Ballyhornan, Northern Ireland. 
These cables were made by Siemens Brothers and 
Co., Ltd., and its associated company, Submarine 
Cables, Ltd., which claim to be the only British 
organization that undertakes the design, manufacture 
and installation of all types of submarine and land 
cables as well as the necessary carrier-current equip- 
ment. In the Engineering Supplement to Siemens 
Magazine of January a description is given of two more 
submarine cables completed last September, their 
opening coinciding with a special low charge for calls 
carried by submarine cable to Northern Ireland. As 
each of these cables can carry four calls simultaneously, 
there are eight circuits available to help carry the 
increased traffic brought about by the tariff reduction. 
It is possible to increase further the carrying capacity 
by the addition of more carrier equipment. One of 
the two new cables serves for transmission from 
Belfast to Stranraer and the other cable for trans- 
mission in the opposite direction. In addition to the 
submarine cables, there is a radio link connecting 
Ballygomartin, near Belfast, and Port Patrick. 


The New Commonwealth Society 


THe annual report of the New Commonwealth 
Society for the year ended September 30, 1937, refers 
to considerable progress in the development of inter- 
national sections, new groups or sections having been 
formed in the United States, Austria and Czecho- 
slovakia, and arrangements made for the Swiss 
Europa Union to perform the functions which would 
otherwise be carried on by a Swiss Section of the 
Society. The existing groups in Germany and 
Hungary have been considerably developed, and de- 
velopment in other countries during the period has 
to some extent outpaced the progress of the British 
section. Disappointing results have followed the intro- 
duction of facilities for the enrolment of group 
associate members, but the first international con- 
ference organized by the Society, held at Pontigny, 
August 13-23, was an outstanding success, as was a 
New Commonwealth Society Youth Camp at Llan- 
dinan in August, which included German, Dutch, 
Czechoslovakian, Norwegian, Hungarian, Greek, Swiss 
and British representatives. Four new pamphlets 
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were issued during the year, and the British Section 
concentrated its attention on an attempt to lay the 
foundations of an area organization throughout Great 
Britain. The report of the New Commonwealth 
Institute for the same period refers to the initiation 
of a Monthly Information Bulletin and to the forma- 
tion of four special research committees, dealing 
respectively with legal, military, political and 
psychological questions. The Legal Research Com- 
mittee adopted as a basis for its discussions Prof. 
Strupp’s study and proposals for an International 
Peace Convention, and considerable progress has been 
made in the establishment of an adequate research 
library on problems of peaceful change and collective 


security. 


Journal of Pomology and Horticultural Science 

Lyx view of the increasing number of contributions 
to the Journal of Pomology and Horticultural Science 
received from overseas, it is felt that the scope of the 
journal, hitherto the official organ of the Long Ashton 
and East Malling Research Stations, should be ex- 
tended to provide a medium for the publication of 
the results of horticultural research of wider interest. 
The editors have accordingly obtained the services 
of the following as associate editors: M. B. Davis, 
Central Experiment Farm, Ottawa, Canada ; Dr. C. 
Barnard, Division of Plant Industry, Council 
for Scientific and Industrial Research, Canberra City, 
F.C.T., Australia; L. W. Tiller, Department of 
Scientific and Industrial Research, Wellington C.1, 
New Zealand; Prof. E. E. Cheesman, Imperial 
College of Tropical Agriculture, Trinidad. Intending 
contributors overseas are asked to submit their papers 
in the first instance to the associate editor in their 
respective countries. 


Agricultural Research 

THE annual volume for 1937 of the Journal of the 
Royal Agricultural Society of England has now been 
published and includes as in recent years the 
“Farmer's Guide to Agricultural Research”. The 
latter has been a feature of the Society’s publications 
for the past twelve years, and consists of a number 
of valuable summaries of recent research work in the 
leading branches of agriculture, each section being 
prepared by an acknowledged expert on the subject. 
The various sections and the authors responsible for 
them are the same as in the previous issue. Space 
does not allow of reference to all the many interesting 
articles in this number of the journal, but mention 
may be made of the account of two centuries of 
Cheshire cheese farming, which gives a vivid and 
often humorous picture of agricultural life in England 
during the period under review. The Leckford 
Estate, Ltd., forms this year’s subject in the series 
of notable farming enterprises. 


Polar Exhibition 

A PRELIMINARY circular has been issued of the 
projected International Exhibition of Polar Explora- 
tion which is to be held at Bergen from May until 
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September, 1940, under the patronage of the King of 
Norway and the presidency of the Prime Minister, 
the Ministers of Foreign Affairs and Commerce and 
the chairman of the council of the city of Bergen. The 
aim is to present a general survey of exploration, 
natural conditions and inhabitants and resources in 
arctic and antarctic regions. Polar regions of all States 
are to be included. Exhibits will consist of charts, 
models of vessels and aeroplanes, instruments, equip- 
ment, diaries, photographs and paintings. Whaling, 
sealing, trapping and tourist traffic will also be 
represented. Buildings are to be erected for the 
exhibition, which will be held contemporaneously 
with a national exhibition of arts, crafts, fisheries and 
communications. The offices of the Polar Exhibition 


are Telegrafbygningen, Bergen, Norway. 


National Baby Week Council and Physical Fitness 


Tue National Baby Week Council holds, and 
rightly so, that ‘“‘physical fitness begins in the 
maternity and child welfare centre’’, which will be 
its slogan for this year. The centres cater for the 
well-being of the expectant mother, the nursing 
mother, the infant and child up to five years of age. 
A good start towards physical fitness can, and should, 
be given in those centres. The Council emphasizes 
that physical fitness cannot be obtained by physical 
exercise alone, and that nutrition, better housing 
and other reforms also bear a close relation to the 
whole problem. The Council will gladly advise repre- 
sentatives of organized bodies, or any individual 
requiring advice. Correspondence should be addressed 
to the Secretary, National Baby Week Council, 
117 Piccadilly, London, W.1. 


British Health Resorts Association 

A NEw edition of the official handbook of the 
British Health Resorts Association has recently been 
issued (British Health Resorts—Spa, Seaside, Inland ; 
including those of the British Dominions and Colonies. 
London: J. and A. Churchill, Ltd. 2s. 6d. net). 
The publication gives a brief, authoritative and im- 
partial account of British health resorts, as con- 
trasted with the purely holiday resort. The book is 
supervised by a medical advisory committee, con- 
tains a chapter on “Climate, Health and the British 
Resort”, and gives general information which will 
enable medical men and their patients to make their 
choice of a suitable place. 


National College of Physical Training 

A site of more than two hundred acres on high 
ground at Merstham, Surrey, has been selected for 
the National College of Physical Training, which is 
to be erected under the Physical Training and Recrea- 
tion Act for the purpose of training teachers and 
leaders. The land is protected on all sides from 
building encroachment, not only by natural features, 
but also, through the foresight of the local authorities, 
by town planning schemes, while close by are areas 
acquired in connexion with the ‘Green Belt’. 
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Scholarships for the Study of Tuberculosis 


Tue Italian Fascist National Federation against 
Tuberculosis has placed at the disposal of the Inter- 
national Union against Tuberculosis six scholarships 
at the Carlo Forlanini Institute in Rome. These 
scholarships are of the value of 2,000 lire each, plus 
board and lodging, and are intended to enable foreign 
medical practitioners to study at the Carlo Forlanini 
Institute. They will be awarded by preference to 
young physicians already familiar with tuberculosis 
problems who wish to improve their knowledge 
of this branch of medicine. Candidates should send 
their names, ages, qualifications and professional ex- 
perience to the Secretariat, Union internationale 
contre la Tuberculose, 66 Boulevard St. Michel, 
Paris, not later than July 1. 


Royal Society of Arts: Prizes for Navigation 

THrovcsH the Thomas Gray Memorial Trust, the 
Royal Society of Arts offered last year a prize of £75 
for an invention, publication, diagram, etc., which 
was considered to be an advancement in the science 
or practice of navigation, proposed or invented in 
the period January 1, 1932—December 31, 1937. 
Thirty-six entries were submitted. The judges 
were of the opinion that none of the inventions put 
forward was deserving of the full prize, but they 
decided to make the following awards: £25 to W. 
Sommerville, of Benton, Northumberland, for his 
system of instruction and examination in the rule 
of the road at sea; £25 to Lieut.-Commander 
P. V. H. Weems, Annapolis, Maryland, U.S.A., for 
his second-setting watch. A prize of £25 for an 
essay on “The Stability of Ships’ has been awarded 
to H. David, of Ely, Cardiff. The following prizes 
are offered for 1938: a prize of £25 for an invention, 
publication, diagram, etc., which is considered to be 
an advancement in the science or practice of 
navigation, proposed or invented in the period 
January 1, 1933-December 31, 1938; a prize of 
£25 for an essay on a navigational subject. Further 
information can be obtained from the Secretary, 
Royal Society of Arts, John Street, Adelphi, London, 
W.C.2. 


Announcements 
Srr ALpo CasTELLANT has been elected an honorary 
member of the Hanseatic University of Hamburg. 


Dr. FrrepricH PascHEN, professor of experi- 
mental physics in the University of Berlin, has been 
made an honorary member of the Rumanian Academy 
at Bucharest. 


A PORTRAIT MEDAL designed by Dr. Robert Tait 
McKenzie, Canadian physician and sculptor, has 
been struck to celebrate the fiftieth anniversary of 
the foundation of the American Society of Anatomists 
in memory of its first president, Joseph Leidy, who 
died in 1891. 


An Order of Public Health has been created by a 
decree of the French Government, to be awarded by 
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the Ministry of Health to those who have made out. 
standing achievements in public health or social] 
service. It will consist of the three ranks of knights, 
officers and commanders. 


Tue eighth International Congress of Military 
Medicine will be held at Luxemburg on July 1-4, 
In addition to the usual discussions on military 
medicine, the following subjects will be dealt with ; 
(1) legislation on aerial protection; (2) scientific 
study of aerial protection; (3) demonstration of 
medical aviation. 


Tue National Institute of Industrial Psychology’s 
vacation course in psychological methods of vocational 
guidance will be held on August 1-13 at the London 
School of Economics, where a course will also be 
held during the same period on the administration 
of Binet-Simon tests of intelligence. The fee for the 
former course is five guineas and for the latter course 
three guineas. Further information can be obtained 
from the Secretary of the Institute of Industrial 
Psychology, Aldwych House, W.C.2. 


THE summer meeting of the American Association 
for the Advancement of Science will be held in 
Ottawa on June 27-July 2. Science and Society 
Conferences are being organized by the Section on 
the Social and Economic Sciences, under the general 
direction of Dr. Harold G. Moulton, and the first con- 
ference was held at Indianapolis last December on 
the subject ““Fundamental Resources as Affected by 
Science”. The subject of the Ottawa Conference will 
be “Science and the Future’’. 


THE programme of the summer school in physics 
to be held at the University of Reading under the 
auspices of the Institute of Physics on July 7-9 has 
recently been issued. The following lectures will be 
given, and these will be followed by discussion : 
Prof. J. A. Crowther, “Physics in Biology”; Dr. 
C. E. Wynn-Williams, ‘“‘Some Electronic Devices and 
their Applications’; Dr. O. Klemperer, “The 
Theory and Practice of Electron Optical Devices”’ ; 
Dr. E. A. Guggenheim, ““Thermodynamics of Low 
Temperatures”’; Dr. W. F. K. Wynne-Jones, ““The 
Significance of Interfacial Potentials’’; Dr. C. G. 
Sumner, “Interfacial Potentials in Systems of In- 
dustrial Importance”. Membership of the School is 
open to all interested. Further information can be 
obtained from the Secretary, Institute of Physics, 
1 Lowther Gardens, Exhibition Row, London, 8.W.7. 


WE are informed that the brochure entitled “The 
Story of Vitamin B,"’, referred to in Nature of 
June 4, p. 1006, is issued by Messrs. Merck and Co., 
Inc., of Rahway, New Jersey. 


Erratum.—The great eruption of Mt. Pelé on 
May 8, 1902, referred to by Dr. C. T. Trechmann 
in Nature of March 12, p. 435, occurred at 8 a.m., 
not 8 p.m. as stated. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 


NOTES ON POINTS IX SOME OF THIS WEEK’S LETTERS APPEAR ON P. 1060. 
CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Thermal Conductivity at Low Temperatures 


In continuation of our experiments on quartz and 
potassium chloride’, Mr. Biermasz and I have deter- 
mined the conduction of heat in quartz crystals of 
varying dimensions. (A complete account of this 
work will appear in Physica.) The object of the 
investigation was to study the dependence of the 
conductivity on the dimensions of the crystal*. It 
was found that both in the case of potassium chloride 
and silica (at temperatures 2-5°, 2-9° and 3-3° K.) 
the heat resistance is a definite function of the radius 
R; when R tends to zero the resistance becomes 
infinite more quickly than 1/R*, or in other words, 
the ‘specific’ resistance becomes infinite. With 
increasing thickness, on the other hand, the specific 
resistance approaches a constant value asymptotic- 
ally; for potassium chloride this value is almost 
reached for 2R ~ 1 cm.; for silica this will be the 
case for 2R ~ 3 cm. 

It is not astonishing that such an asymptotic value 
is reached. If there were no scattering of the elastic 
waves at all, then it would be impossible to establish 
a temperature gradient in the crystal and the con- 
ductivity would be infinite’. In order to obtain a 
finite temperature gradient, one has to assume that 
the elastic waves are scattered, and with increasing 
cross-section of the rod the scattering by the surface 
of the cylinder will gradually become less and less 
important relative to the scattering in the bulk of 
the material. We will assume that the resistance is 
due to scattering by the surface, scattering by the 
mosaic structure and to scattering of the elastic waves 
by one another. Further investigations will be needed 
to show the part played by each of these factors 
separately. 

It seems interesting to investigate the behaviour 
of thin rods of metal and to see whether a separation 
of electronic conduction and lattice conduction can 
be effected, and whether a correlation between these 
conductivities can be found. 

W. J. pE Haas. 
Kamerlingh Onnes Laboratory, 
Leyden. 
May 9. 

' Physica, 6, No. 4, 320 (1938). 

* Peierls, Ann. Phys., (3), 5, 1055 (1929). 

*“Vortrage tiber die Kin. Theorie der Materie”, by Debye, 19 (1914). 


Neutron-Electron Interaction proposed by Kikuchi 


Ir is known that a Geiger-Miller counter operated 
near a source of fast neutrons gives a rather large 
number of counts. Kikuchi, Aoki and Husimi':?, 
working with a D-D source of neutrons, have postu- 
lated that these counts arise in part from a direct 
interaction of fast neutrons with electrons in the 
thin lead foil surrounding their counter. However, the 
recent discovery by Kallmann and Kuhn’ that 





gamma-rays are emitted in the D-D reaction seems 
to offer a simple and more satisfactory explanation 
for the phenomena observed by Kikuchi and co- 
workers. Confirmatory evidence is the discovery by 
Bonner‘ of two groups of neutrons from the D-D 
reaction. 

Even when the gamma-rays from a D-D source are 
absorbed with lead*, or when a radium-beryllium 
source of neutrons is used with a sufficient thickness 
of lead to remove the primary gamma-rays from the 
source*, a counting rate much in excess of the natural 
background of the counter is observed. We have 
shown that two thirds of the counts caused by a 
radium-beryllium source of fast neutrons, suitably 
enclosed in lead, can be accounted for by the gamma- 
rays excited in lead by the inelastic scattering of fast 
neutrons. An appreciable part of the remaining 
third will be due to recoil nuclei within the counter 
gas. Internal conversion of the gamma-rays pro- 
duced in the lead foil surrounding the counter (and 
in the iron wall of the counter) can account for the 
remainder of the counts only if one assumes an 
average internal conversion coefficient as large as 15 
per cent. In a study of the radiation accompanying 
thin, non-radioactive, gamma-ray sources, we find, 
however, that internal conversion coefficients of this 
magnitude do occur in the heavier elements for 
gamma-rays of moderate energy. Recent experi- 
ments by Alvarez’ also lead to internal conversion 
coefficients larger than those previously expected. 

Takeda® also studied the counts caused by the 
neutrons from a radium-beryllium source surrounded 
by a large block of lead. He concluded that less than 
half his observed counts could be accounted for by 
the gamma-rays excited in the lead block by the 
neutrons, and hence that the direct interaction of 
neutrons with electrons proposed by Kikuchi and 
co-workers was responsible for the remainder of the 
counts. However, he failed to correct for the decrease 
in the natural background of his counter caused by 
the test lead (placed above the counter) which he 
used to estimate the fraction of the counts which 
were due to gamma-rays excited in the lead block. 
When such a correction is made, the results of Takeda 
appear to be in agreement with our own. 


G. T. SEABORG. 


Department of Chemistry, D. C. GRAHAME. 
University of California, 
Berkeley, California. 
April 30. 


’ Kikuchi, Aoki, Husimi, NATURE, 188, 841 (1936). 

* Kikuchi, Aoki, Husimi, Proc. Phys.-Math. Soc. Japan, 18, 727 
(1936); 19, 734 (1937). 

* Kallmann and Kuhn, Naturwise., 26, 106 (1938). 

* Bonner, Bull. Amer. Phys. Soc., 18, No. 2, 22 (1938). 

* Gibson, Seaborg, Grahame, Phys. Rev., 51, 370 (1937). 

* Seaborg, Gibson, Grahame, Phys. Rev., 52, 408 (1937). 

? Alvarez, Phys. Rev., 58, 606 (1938). 

* Takeda, Proc. Phys.-Math. Soc. Japan, 19, 835 (1937). 
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Sodium in the High Atmosphere 


BERNARD has described in Nature' his observa- 
tions proving that the yellow radiation of the night 
sky and of the twilight-sky, 5893 A., can be identified 
with the two sodium D lines. With regard to this com- 
munication we wish to make the following comments : 

(1) Attribution of the yellow radiation at night 
to the sodium was examined for the first time by 
Dufay*. Interstellar sodium was first in question, 
but rough measurements of the ratio of intensity at 
the zenith and near the horizon, and, in particular, 
the variation of intensity from night to night, 
brought evidence that the radiation was emitted in 
the upper atmosphere. Furthermore, a long series 
of observations made by Garrigue* at the Pic du Midi 
put the atmospheric origin of the yellow radiation 
beyond all doubt. 

(2) After further observations made at Mont- 
pellier, Cabannes and Dufay‘ pointed out the 
probable complexity of the 5893 radiation. In the 
same paper, the authors examined the hypothesis of 
an emission by sodium atoms in the atmosphere and 
announced that interferential analysis was in pro- 
gress. 

(3) Increasing intensity of the yellow radiation 
at twilight had been previously discovered by Currie 
and Edwards* at Chesterfield (Canada), during the 
International Polar Year, 1932-1933. Bernard* 
attempts to show that the observations of Currie 
and‘*Edwards did not concern the 5893 radiation. 
The wave-length measured by Currie and Edwards 
was indeed 5940 A., but their measurements were not 
precise and they concluded that ‘this radiation is due 
to a luminescence distinct from the aurora and is 
probably the radiation 5893 A. observed by Vegard 
and Ténsberg in the night-sky light”. Bernard's 
argument, therefore, does not seem convincing to us. 

(4) We have analysed the yellow radiation at 
night and at twilight, following two different methods : 

(a) A Fabry-Perot interferometer was adjusted in 
front of a small two-prism spectrograph of which the 
camera lens has a relative aperture F/1 and 25 mm. 
focal length. A lens of 6 cm. or 10 cm. focal length 
projects the fringes on to the slit. With exposures of 
20 hours or more, at night, we have observed very 

crowded fringes on the yellow radiation. The aspect 
of these fringes was exactly the same as that of the 
fringes given by the sodium flame. The first positive 
result at night was thus obtained with a 27-hour 
exposure between February 28 and March 4, 1938. 

We have carried out the same experiments at 
twilight, when interferential analysis of the 5893 
radiation is much easier than at night, because of 
its stronger intensity. 

(6) At the same time, a second Fabry-Perot 
étalon was used without a spectrograph, and placed 
in front of a camera lens of 25 mm. focal length and 
relative aperture F/1. An orange filter (Schott glass 
OG2, 2 or 4 mm. thick) absorbs the green line 5577 A. 
In order to be free from the red line 6300, plates of 
which the sensitiveness is small at 6300 were used. 
Interferential fringes were thus photographed at 
twilight with exposures of 15-30 minutes. Using 
alternately air spaces of 0-30 mm. and 0-15 mm. 
thickness between the half-silvered surfaces, one or 
two systems of fringes appeared. In every case their 
diameters differed by almost 0-01 mm. from the 
diameters of the sodium fringes photographed on 
the same plate. The D, fringes are, as in the labora- 
tory, about twice as intense as the D, fringes. 
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Bernard’s observations are identical with our own, 
when following this second method. Our results 
were communicated to the Academy of Sciences gt 
the same meeting, March 21, 1938, as those of 
Bernard.  Interferential fringes photographed at 
night without the use of a spectrograph are then 
weak,’ but, some days later, fringes obtained at night 
with a 22-hour exposure were as strong as tliose 
taken previously at twilight. 

In conclusion, we wish to point out that the 
identification of the sodium D lines in the atmo. 
sphere, suggested by our previous experiments, was 
made simultaneously by Bernard and ourselves. 
J. CABANNEs. 
J. Duray. 

J. Gavuzir. 


Université de Paris et 
Observatoire de Lyon. 
May 10. 
* Naturs, 141, 788 (April 30, 1938). 
* C.R., 194, 1897 (1932). 
* C.R., 202, 1807 (1936). 
*C.R., 206, 221 (1938). 
* Terr. Mag., 41, 265 (1936). 
*C.R., 206, 1137 (1938). 
*C.R., 206, 870 (1938). 


Adsorption of Gaseous Mixtures at Solid Surfaces 

In a recent paper’, the statistical mechanics of 
gaseous adsorption at solid surfaces has been ce. 
veloped using the method of partition functions. 
The imperfection of the adsorbed phase was taken 
into account and adsorption isotherms appropriate 
to various models of the adsorbed phase were 
developed. 

The method can be extended quite simply to 
gaseous mixtures. The partition function for a 
gaseous system consisting of N, molecules of a gas 
R and N, molecules of a gas S is 

HA(8) = {hy(8)}%s {h4(6)}%» B(8), 

where h,(6) and A,(6) are partition functions for the 
molecular internal and translational energies of R 
and S respectively, and B(@) is the partition function 
for the potential energy of the whole system ; which 
includes not only the volume term but also a term 
which accounts for the potential energy of those 
molecular imteractions which are responsible for 
gaseous imperfection. For a gas mixture in a potential 
field @, we can write 


log, B(®) = (N,+N,) log. Ver®T — 
i 
ple? + 28,.N.N,+6.N3 | ea 


where §,, 8, and §,, are the usual virial coefficients. 
Writing suffix g and a for the gaseous and adsorbed 
phases respectively and assuming the gas phase to 
be perfect, it is now easy to prove that : 


zy Ve rele | 
log. _* log. RT + loge { Fg} > 
2 ‘ 
Br — Veen Bia] 
Ve hal) 
loge Rp + lose { tg, + 


2T.- , 
iw —_ Fein + Bia] eee a 
where x, and 2, are the amounts of R and S adsorbed 
per unit area at partial pressures of p, and p, re- 
spectively, and 9, and 9, are the adsorption potentials 
of R and S respectively: Vg is the adsorption 
volume. The values of {hg(®)/hg(6)} can be evaluated 
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as shown in the paper mentioned already and }, 
g’ and 8), are closely related to the three-dimen- 
sional virial coefficients. 

These equations are very similar to those for 
adsorption from a single gas, namely, 

logz/jp= K(T)—Kywz-. .. , 

but A, is, in the case of mixtures, a function of the 
composition of the adsorbed phase. For low surface 
concentrations we obtain the well-known results 


x,/p, = k,(T) x,/p, = kT). 
By suitable approximations these virial adsorption 


isotherms can be converted into the Langmuir 
isotherm for mixtures 


ee 
1 +a, p + GgP, 
with detailed expressions for the constants a,, a, 
and 6. 

The application of the virial adsorption isotherms 
to careful measurements made over a wide range of 
experimental conditions so that {hg(6)/hg(6)} and 8B; 
and 8{,, ete. can be evaluated should enable us to 
obtain important information concerning the state 
of molecules in the adsorbed phase. 

F. J. Wrixrs. 

Imperial Chemical Industries, Ltd., 

Billingham. 
May 1. 


Wilkins, F. J., Proc. Roy. Soc., A, 164, 496, 1938. 


Defect Lattices and Catalytic Activity 


A RECENT X-ray examination of the nickel- 
aluminium system' revealed the existence of the 
following phase-structures : Ni,Al, Ni,Al,, and NiAl,, 
in addition to the solid solutions of aluminium in 
nickel and nickel in aluminium. Ni,Al is face-centred 
cubic and has a superlattice in which nickel atoms are 
at the centres of the cube faces while aluminium is 
at the cube corners. NiAl is body-centred cubic with 
aluminium at cube corners and nickel at cube centres. 
It was found that alloys with the NiAl type of phase 
structure were progressively more deficient in nickel 
atoms at cube centres, leaving vacant sites as the 
aluminium content of the alloy was increased. The 
absence of one third the number of nickel atoms 
changes the composition from NiAl to Ni,Al, and 
produces a debasement from cubic symmetry to 
trigonal. The 8-phase structure Ni,Al, can best be 
thought of as a deformed NiAl type. The empty 
sites in the structure are regularly distributed in 
planes perpendicular to the trigonal axis. 

On treating the alloy Ni,Al, with sodium hydroxide 
solution, one is able to dissolve out the aluminium. 
It has been found possible to change the composition 
of Ni,Al,, which corresponds to 59-2 per cent nickel 
(by wt.), to about 80 per cent nickel and yet retain 
the trigonal symmetry of the crystal. If the alloy 
were in its normal equilibrium state, it would of 
course consist of two phases, 8 and a’, which have 
the NiAl and Ni,Al types of phase structure. 

Further treatment with sodium hydroxide solution 
ultimately results in the collapse of the $-structure. 
An alloy with 95 per cent nickel gave an X-ray 
spectrum showing the Ni,Al, pattern along with that 
of two face-centred cubic structures. With less than 
about 0-5 per cent aluminium, only one face-centred 
cubic phase remains. It appears that the action of 
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the caustic soda solution is to remove aluminium 
atoms from the lattice, leaving vacant sites, but that 
the structure ultimately collapses and tends to form 
the face-centred cubic structure of nickel. 

Apparently, in the process, no intermediate body- 
centred cubic structure is formed. A further interest- 
ing point is that the X-ray spectra are reasonably 
sharp, indicating that most of the material consists 
of relatively large particles of the order of 1,000 A. 

The research is being continued with a series of 
binary and ternary alloys of the Ni,Al, (3) type and 
also with y-alloys, which can also be characterized 
as having a defect lattice formed from a CsCl-type 
of structure. 

The structures described above bear an interesting 
relationship to the action of these metals as catalysts. 
Nickel catalysts prepared from nickel aluminium 
alloys (Raney nickel) are used extensively in industry 
for hydrogenation purposes. These defect lattices all 
possess a very large highly unsaturated surface (on 
account of the lattice defects), and electron transfer pro- 
cesses should be considerably enhanced. It has been 
demonstrated previously that simple electron transfer 
processes play an important part in the catalytic 
decomposition of hydrogen peroxide on metal sur- 
faces*. It can also be shown that in hydrogenation, 
reaction with molecular hydrogen and in _ the 
Cannizzaro reaction of aldehydes, which are both 
strongly catalysed by this nickel catalyst, the 
essential elementary processes on the surface of the 
catalyst can be described as electron transfer re- 
actions (that is, oxidation-reduction processes in a 
chemical sense). 

A full account will be published elsewhere. 

A. TAYLor. 

Department of Chemistry, J. WEIss. 

King’s College, 
Newcastle-upon-Tyne, 2. 


* Bradley, A. J., and Taylor, A., Proc. Roy. Soc., A, 158, 56 (1937). 
Phil. Mag., 28, 1049 (1937). 
* Weiss, J., Trans. Faraday Soc.. 31, 1547 (1935). 


Similarity and Dissimilarity 

CLASSIFICATION is based upon perception of 
similarity. The following experiment, carried out 
with the help of about forty observers, in connexion 
with a course of lectures on scientific method, was 
designed to get information on the readiness with 
which similarities are noted. 

Various objects were exposed in pairs to those 
taking part in the experiment. The typed instruc- 
tions given to each observer were: “Two objects 
will be placed on the lecture bench and you are 
asked to compare them. Write down any points of 
comparison that occur to you, setting them down in 
the order in which they occur. Any points of com- 
parison whatever, relating to the two objects, are 
asked for. Brief phrases in ‘telegraphic English’ will 
suffice.” In order that the observers should be 
unprejudiced, care was taken not to mention either 
classification, similarity or dissimilarity. A time of 
3 minutes was found to be convenient for the com- 
parison of such pairs of objects as an orange and an 
apple, or an open pen-knife and a pair of scissors. 

At the end of the experiments, the answers to 
three questions were included in each report: ‘“‘(1) 
Have you ever taken part in a similar experiment ? 
(2) Have you ever read of similar experiments ? (3) 
By ‘compare’, did you understand that both similari- 
ties and differences were to be included ?” The 
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scripts containing answers of ‘No’ to the first two 
questions and ‘Yes’ to the third question were then 
analysed in terms of the number of similarities and 
of differences in the comparisons made. The results, 
with three groups of observers, were as follows : 


No. of observers ee se 8 ll a 
No. of pairs of objects .. ae 3 5 4 
No. of points of comparison... 112 230 131 
Similarities ee ee ee 34 53 20 
Dissimilarities .. ee 78 177 lll 


It would appear, therefore, that when unprejudiced 
observers spontaneously make comparisons between 
pairs of objects, they tend to note many more 
dissimilarities than similarities. 

Those who are accustomed to study scientific 
method from a philosophical as distinct from a 
scientific point of view may be inclined to criticize 
these results, saying that more dissimilarities than 
similarities are noted in a given time because the 
objects possess more dissimilarities. But a scientific 
study of a subject must be based upon observables. 
How, in terms of observables, are we to know the 
total number of similarities and dissimilarities pos- 
sessed by a pair of objects ? When attention was 
directed to many unnoted similarities, they could all 
be recognized as such by the observers taking part. 

In biological experiments variations are invariably 
found with the individual. It is therefore significant 
that for no unprejudiced observer was the number 
of similarities equal to or greater than the number 
of dissimilarities. Of prejudiced observers, six who 
tried to include only similarities, gave 95 points of 
comparison, of which 14 were dissimilarities, in spite 
of the effort to include similarities only. Two other 
prejudiced observers, who tried to include dissimilari- 
ties only, gave no similarities. The mean numbers of 
points of comparison per person for each pair of 
objects were : 


Unprejudiced a ot ~ 4-6 
Dissimilarities only _ - ‘ 4-6 
Similarities only es ee , 5-3 


Although these results are presented here for their 
relevance to the scientific study of scientific method, 
they would appear to have some bearing also on 
social problems. Not only do some individuals show 
great talent for selecting differences in dealings with 
their fellow men, but also, in international affairs, 
nations at the present time are stressing a few points 
of difference instead of their many points of similarity. 

I should be grateful to hear of any other experi- 
ments bearing on the perception of similarity or the 
scientific study of scientific method. 

W. H. Georce. 

University College, 

Southampton. 
May Il. 
Karrer’s Theory of Coupling 

In 1915, Karrer’ put forward the view that the 
coupling of aromatic tertiary amines with diazo- 
compounds to form alkylamino azo-compounds takes 
place through the preliminary combination of the 
diazo-compound with the nitrogen of the amino 
group. The experimental basis for this theory was 
the reported observation that when either di-butyl- 
aniline or di-tsoamylaniline reacts with diazo- 
sulphanilic acid, an alkyl group is eliminated with 
the formation of the corresponding monoalkylamino 
azobenzene sulphonic acid. 
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It is unfortunate that Karrer did not specify more 
exactly which of the di-butylanilines he employed, 
We have repeated Karrer’s experiments with both 
the dibutylanilines described in the literature, 
namely, di-n-butylaniline and di-isobutylaniline. 
Both are found to couple normally without the loss 
of a butyl group. This confirms an earlier observation 
by Reilly and Hickinbottom* that di-n-butylaniline 
reacts normally with diazosulphanilic acid. It is also 
found that diazosulphanilic acid couples with di- 
isoamylaniline without the loss of an alkyl group. 

It is concluded that Karrer’s observations were at 
fault and that there is no experimental basis for 
Karrer’s theory of coupling. This conclusion is 
supported by the observation that methyl ¢ert. 
butylaniline also couples with diazo-compounds with- 
out the loss of an alkyl group, although it has been 
shown earlier that the ¢ert-butyl group is only loosely 
bound to the nitrogen*. 

During the course of this work, it was also found, 
contrary to Karrer’s observations, that the two 
dibutylanilines and di-isoamylaniline react with 
nitrous acid in aqueous acid solution to form 
p-nitroso compounds. 

W. J. Hickrysotrom 
E. W. LaMBERT. 

Department of Chemistry, 

University, Birmingham. 

* Karrer, Ber., 48, 1398 (1915). 

* Reilly and Hickinbottom, J. Chem. Soc., 113, 99 (1918) 

* Hickinbottom, Nature, 131, 762 (1933). 


Enzymatic Removal of Bound Carbohydrate from 
Normal Horse Serum Pseudoglobulin 


By the use of the preparation ‘Luizyme’ (Luit- 
poldwerke, Munich, to which I am indebted for a 
sample) part of the bound carbohydrate can be 
removed from horse serum pseudoglobulin. The 
enzyme is active at pH5 in M/2 acetate buffer. 
Owing to inhibition by the products of digestion, 
the action comes to an end within four hours at 37’, 
and it was necessary to submit the protein to successive 
treatment with fresh lots of enzyme. Ammonium 
sulphate (40 per cent saturated) was used at every 
stage as protein precipitant, and repeated reprecipita- 
tion was shown not to effect removal of carbohydrate. 
The slight proteolytic activity of the enzyme pre- 
paration under these conditions is quite insufficient 
to account for the splitting of carbohydrate from the 
protein. 

The effect of successive digestions, shown in the 
accompanying table, on the amount of bound carbo- 
hydrate estimable by the method of Serensen and 
Haugaard', suggests a specific removal of one part 
of the galactose-mannose-glucosamine complex. The 


Per cent of total 


No. of successive estimable carbohydrate 


digestions remaining (+ 3 per cent) 
1 80 
5 56 
5 51 
8 50 
10 49 


protein recovered after ten digestions did not differ 
markedly in its properties from the original protein, 
either in solubility, in ultra-violet absorption or in its 
potentiometric titration curve. Ultra-centrifugal 
sedimentation showed it to be rather heterogeneous, 
though at least a third of it had an unchanged 
sedimentation velocity. 
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Precipitin tests with anti-horse globulin sera 

showed certain differences—increased flocculation 
time, decreased precipitability and changed optimum 
proportions—compared with the original protein. 
These differences might be due to loss of bound 
carbohydrate or to slight proteolysis, but they seem 
small in consideration of the extensive treatment of 
the protein and the considerable change of carbo- 
hydrate content. 
“These results, repeated on several samples of 
protein, suggest that the part of the carbohydrate 
removed may not be important in determining the 
properties of serum pseudoglobulin. 

I am grateful to Prof. J. R. Marrack for the 
precipitin tests, to Mr. E. R. Holiday for measuring 
the ultra-violet absorption and to Mr. J. St. L. 
Philpot for measuring the ultra-centrifugal sedi- 
mentation. 

ALEXANDER G. OasTon. 

Research Laboratories, 

London Hospital, E.1. 

May 10. 
Biochem, Z., 208, 247 (1933). 


Schiitz’s Law and the Clotting of Blood 


Ir seems worth while to point out a misunder- 
standing of Schiitz’s law, which has been found in 
works on blood clotting, and which has been accepted 
in reviews on this subject'.*. 

Fuld® (cf. later Tsunoo‘) first applied Schiitz’s law 
to the clotting of blood plasma. Now, the results 
obtained by Schiitz’ show that the amount. of 
albumin digested in a given time is proportional to 
the square-root of the amount of enzyme, that is, 

[P] = const. x [EZ]. (1) 

In Schiitz’s law the reaction time ¢ does not 
appear as a variable, and so the law cannot, of course, 
be used for the characterization of time relations. 
In blood-clotting, ¢t and [LZ] are the only measurable 
quantities, while [P] is constant, and it follows that 
the original law of Schiitz is of no value in these 
circumstances. To extend the formula, ¢ must be 
incorporated, based upon experiments, and in this 
way Arrhenius* obtained the equation : 


[P] = const. x V[E] -t; 2) 
but this is not the law used by Fuld*. The rule 
referred to by Fuld as Schiitz’s law can be formulated as 





; const. Vv (E}, (3) 
and on comparing (3) with (1), it appears evident 
that an incorrect use of [P] and 1/t as interchangeable 
measures of reaction velocity has led to this mis- 
understanding. Bodansky’ has recently shown 
similar confusions to exist in general in enzyme 
chemistry. 

A detailed study on the clotting time of blood is 
to be published soon. 

: ; TaGE ASTRUP. 

Biological Institute, 

Carlsberg Foundation, 

Copenhagen. May 11. 


Hammarsten, O., ““Lehrbuch d. Physiol. Chem.”’, 204 (1926). 
* Wohlisch, E., Ergeb. Physiol., 28, 571 (1929). 
* Fuld, E., Hofmeisters Beitr. chem. Physiol., 2, 514 (1902). 
* Tsunoo, 8., Pfliigers Arch., 210, 334 (1925). 
* Schitz, E., Z. physiol. Chem., 9, 577 (1885). 
* Arrhenius, 8., “Immunochemie"’’, 44 (Leipzig, 1907). 
’ Bodansky, O., J. biol. Chem., 120, 555 (1937). 
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Cancers of Infancy and Anzrobic Glycolysis 

CraMER' has directed attention to the fact that 
the retinoblastoma, which appears almost exclusively 
in infants, and the chorion-epithelioma arise from 
tissues that have a type of metabolism resembling 
that of tumours. 

Besides the retinoblastoma, the neuroblastoma 
and nephroblastoma are also tumours of the first 
few years of life, and in recent years it has been 
shown that brain and kidney medulla* have a high 
glycolysis. Thus these tissues also have a metabolism 
resembling that of embryo and of tumour, and this 
may have some connexion with the occurrence of 
these tumours in the early years of life. Whether 
the nephroblastoma arise from the medulla of kidney 
is doubtful, but in my opinion these relations are of 
the utmost importance and should be borne in mind 
by pathologists and workers who hope to unravel 
the causative mechanism of cancer. 

It is irrational to work on the hypothesis that 
cancer afflicts cells and tissues of all ages through the 
same mechanism, when the cancers of infancy may 
constitute a separate category by virtue of the peculiar 
metabolic properties of the tissues of their origin. 


Department of Physiology, E. E. FarRBer. 


University of the Witwatersrand, 
Johannesburg. April 28. 


' Cramer, Cancer Review, 346, 354 (1925). 
* Dickens and Weil-Malherbe, Biochem. J., 30, 659 (1936), 





Dissolving Action of Micro-Organisms on Milk-Wool 

In Nature of April 9, Prof. Jan Smit and B. 
Van der Heide gave the results of some work which 
they have carried out on the action of micro- 
organisms on milk-wool. This communication was 
brought to the notice of Messrs. Snia-Viscosa, of 
Milan, the manufacturers of, and Comm. Ferretti, 
the inventor of, ““Lanital’’, the trade name given to 
the so-called casein or milk-wool made by the 
Ferretti process. In reply, they state that although 
‘“‘Lanital” has been in commercial use for some years, 
no case of attack of “Lanital’’ by micro-organisms 
has come to their notice; on the contrary, it is 
found that whereas wool is attacked by moths, 
‘“‘Lanital”’ is not. 


Messrs. Courtaulds, Ltd., 
Coventry. May 16. 


W. H. GLover. 


Synthesis of «-Tocopherol (Vitamin E) 

WE have described' the synthesis of a compound, 
obtained by letting phytyl-bromide react with 
trimethyl-hydrogquinone. We also expressed the 
opinion that this substance might be the racemic 
form of a-tocopherol. 

In the biological test this compound gave excellent 
vitamin-E activity in doses down to 6 mgm., the 
smallest tested so far. By means of brom-camphor 
sulphonic acid, the racemic compound can be split 
up into the optically active forms. The brom- 
camphor sulphonate of the synthetic compound 
shows the same melting point as the corresponding 
a-tocopherol derivative (48—50°), and mixed together 
there is no depression. The optical activities are 
identical : [a]p = +30°(+ 2°) in alcohol. 


Chemisches Institut P. KARRER. 
der Universitat, Ziirich. H. FRITZSCHE. 
B. H. Rrcier. 


May 13. 


8 N. 
' Helv. chim, Acta, 21, 520 (1938). H. SaLomo 
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Stratified Blood Sedimentation—Isolation of Immature 
Red Cells 
DuRING sedimentation tests, blood often forms a 
clearly demarcated zone of red cells above the main 
sedimenting column'. Typical appearances are shown 
in the accompanying photographs. 

















STRATIFICATION IN BLOOD SEDIMENTATION TESTS IN 
SECONDARY ANAMIA OF (4) TUBERCULOUS ADENITIS, 
(5) BRONCHOPNEUMONIA, (c) AND (d) AN2MIA IN DOG. 


Red cells of the upper zone, or of the diffuse upper 
cloud when the stratification is not clear cut, are all 
immature. In some cases,the upper zone contains 
up to 85 per cent of reticulocytes, less than } per 
cent being found in the main sedimenting column. 
Withdrawal of the upper zone and resedimentation 
enables the relatively few immature cells carried into 
the lower column to be separated. 

The formation of the upper zone is due to the low 
aggregation tendency of the red cells comprising it, 
but these also have lower electrophoretic speeds, 
usually two thirds to a half that in the lower main 
column, the same ratio being found in man and dogs, 
when measured in isotonic sucrose solution buffered at 
pH 7-4. The low electrokinetic potential thus 
evidenced should favour aggregation, so that the 
non-aggregation indicates a marked deviation from 
the normal erythrocyte surface. Here, however, the 
usuaily more spherical shape of the upper zone 
corpuscles must also be considered. Typically the 
upper zone red cells have the same absolute electro- 
phoretic speeds as leucocytes in the same animal, 
the surface resemblance being also shown by the low 
aggregation tendency of leucocytes. 

In some cases, the upper zone contains only 2—3 per 
cent of reticulocytes, and in others no reticulocytes 
but a few red cells showing punctate basophilia. 
The identity of the upper zone constituents in these 
cases was established as immature red cells by 
(a) their electrophoretic speeds, (6) their occasional 
deeper generalized basophil staining than cells in the 
lower column, and (c) their diminished aggregation ten- 
dency, which is the cause of the differential flotation. 

Sometimes a third uppermost zone forms; it 
usually contains red cells with electrophoretic speeds 
generally half the normal value. This third zone 
is apparently derived by selective flotation of cells 
from the stratum of immature cells and could some- 
times be induced artificially. The electrophoretic 
speed always increases from top to bottom strata, 
and also when there are no definite strata but merely 
an upper cloud. The simple approximately 2: 3 
ratio corresponds to the reticulocyte phase of matura- 
tion. In later phases the electrophoretic speed 
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difference is less marked although the diminisheg 
aggregation tendency persists. 

Stratification was never seen in normal subjects 
but was found in 37 of a series of 56 patients, ang 
in splenectomized or desanguinated dogs. Of the 
human patients exhibiting the phenomenon, 3 
showed some degree of secondary anzmia. 

Stratification is an indication of bone marrow 
reaction and is of importance in revealing young cells 
not identifiable by staining. It occurs in association 
with normal and increased sedimentation rates as 
measured to the top of the lower main column, 
Both when stratification is present and when absent, 
a new factor, the age of the red cell population, must 
be considered in relation to sedimentation rates, and 
indications have been found that young bloods sedi. 
ment more slowly than old ones, other factors being 
equal. 

Even when stratification does not appear, im- 
mature tells are concentrated in the upper limit of 
the sedimenting column. Centrifugation without 
sedimentation also causes immature red cells to be 
concentrated in the upper limit of the centrifuged 


deposit. J. G. STeEPHEns. 
Sir William Dunn School of Pathology, 
Oxford. May 6. 
* Stephens, J. G., J. Physiol.. 92. 39 (1938). 


Motor Spirit from Coal 


Our attention has been directed to the article by 
Messrs. J. L. Strevens and A. C. Cross in Nature 
of May 7 on “Motor Spirit from Coal”. We have 
no desire to enter into any controversy on a subject 
ably and impartia:/y covered, in our view, by the 
Falmouth Committee, but we cannot help correcting 
at least two misstatements. 

It is stated that “the octane rating of this spirit 
[produced by hydrogenation] is 70 plus’’. The hydro- 
genation process is elastic enough to enable us at 
Billingham to produce regularly no fewer than four 
different types of spirit: aviation (87 O.N.), ethyl 
spirits (81 O.N.), Straight No. 1 spirits (75 O.N.) 
and commercial grades (68 O.N.). All these petrols 
are used directly, without admixture with other 
materials, for their appropriate purposes. 

Again, it is stated that “phenols so essential to 
the nation’s needs in times of peace and war can 
only be obtained from coal distillation processes and 
the tar industry. and not from hydrogenation or 
synthesis”. When coal is hydrogenated it gives a 
much greater yield of phenol than when it is car- 
bonized ; typical figures per 100 tons of coal treated 
are: hydrogenation, 0-9 ton; distillation, 0-03—0-04 
ton according to temperature of carbonization. In 
actual fact, during 1937 the production of phenols 
manufactured on the hydrogenation plant and sold 
was more than 850 tons. This figure is well below 
the present capacity of the plant. 

J. E. James. 
(Secretary. ) 
Imperial Chemical Industries Limited, 
Millbank, London, 8.W.1. 


In reply to Mr. James’s letter, we have to make 
the following comments. 

In the 1936 report of the Imperial Chemical 
Industries, Ltd., it was mentioned that plant had 
been installed for the recovery of two further by- 
products, phenol and cresol, and in the 1937 report 
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that the phenols production from that plant had 
amounted to 850 tons. 

As it is usually accepted that complete hydro- 
genation-reduction of phenols present in coal oils and 
coal derivatives leads to the ultimate production of 
hydrocarbons, it seems that the commercial hydro- 

anation of mixtures of coal and coal oils is incomplete 
and there naturally remains end-products still 
containing unconverted phenols. Every additional 
source of phenol production is of great national 
importance. 

Our authority for the statement on octane ratings 
of 70 plus for the motor spirit produced by hydro- 
genation was Prof. W. A. Bone and A. N. Himus’s most 
recent treatise on “Coal: its Constitution and 
Uses” (1936), p. 564, wherein the figure given for the 
No. | straight undoped spirit is 71-73. Aviation 
spirit was never under consideration in the article 
because, so far as octane rating is concerned, this is 
standardized at 87, and every spirit must conform 
to it, whatever the method adopted to reach this 
rating. 

The modifications to plant that have been necessary 
at Billingham to permit of the production of straight 
75 octane No. 1 spirit were briefly referred to in the 
Company’s annual report for 1937. 

Joun L. STREVENS. 
lla Maresfield Gardens, A. C. Cross. 
Hampstead, N.W.3. 


The Piltdown Bone Implement 
Mr. Rem Mor' mentions the theory that the 
bone implement from the Piltdown gravel was made 
by a rodent mammal, not by man. One of the finest 
examples of bone gnawed by rodents (presumably 
porcupines) is a fossil skull of the extinct panda, 
Aelureidopus baconi, which is exhibited in the British 
Museum (Natural History) not far from the imple- 
ment. It is therefore easy to compare the work of 
rodents with that ascribed to man. 
Artuur 8S. Woopwarp. 
Hill-Place, 
Hayward’s Heath. 
Sussex. 
May 25. 
NATURE, 141, 926 (May 21, 1938). 


Eggs of Stick Insects 

JuDGING by a recent correspondence in NaTuRE’, 
a number of readers are interested in rearing the 
common stick insect (Carausus). In any quantitative 
work on Carausus, it is a tedious operation to secure 
the eggs which are deposited among the debris of the 
breeding cage where, on account of their ‘protective’ 
devices, they may easily escape observation. 

One of my students, Miss C. McK. Campbell, has 
devised a very easy method of securing the eggs, 
which may be of use to others. She plunges the 
whole of the floor contents of the breeding cage into 
a vessel containing water, stirs well, to break the 
surface film and so thoroughly wet each egg, and 
then allows the whole to settle. The eggs fall to the 
bottom, the debris floats. The supernatant material 
having been poured off the eggs can be carefully 
dried, counted and stored. Sister Monica. 
Notre Dame Training College Laboratory, 

Dowanhill, Glasgow, W.2. 

May 17. 
* NATURE, 138, 886, 1058 (1936) ; 138, 156 (1937) 
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Stability of Intermetallic Compounds in the Molten 
State 


THE atomic nature of solutions of cadmium in 
molten cadmium chloride (so-called ‘pyrosols’) was 
proved by an investigation of the partition co- 
efficient of cadmium between molten cadmium 
chloride and a molten metal phase, such as bismuth’. 

The solutions of sodium in molten sodium halides 
(for example, sodium bromide or iodide) are being 
studied at present on similar lines by investigating 
the partition of sodium between molten sodium 
bromide and molten lead at 770° C. in sealed tubes 
of Supremax glass. These systems also prove not to 
be colloidal. The partition curves reveal, however, 
the existence of strong interatomic forces in the metal 
phase which render a detailed analysis of the curves 
difficult. 

A striking behaviour is observed when molten 
bismuth is used in the metal phase instead of lead. 
Bismuth, like lead, is not soluble in molten sodium 
bromide. However, when alloyed with sodium, 
considerable quantities of bismuth (up to several 
per cent) pass into the salt phase. Bismuth and 
sodium form compounds of considerable stability’, 
the maximum in the phase diagram being at 775° C.* 
Obviously one of these compounds, presumably 
Na,Bi, is soluble in the molten salt. A similar 
phenomenon is observed when a sodium alloy of 
antimony or tin is used as a liquid metal phase. The 
maxima in the phase diagrams of these metals with 
sodium are at 856° C. and 580°. On the other hand, 
thallium, cadmium and lead do not pass into the 
salt phase when alloyed with sodium. These metals 
also form intermetallic compounds with sodium, but 
the maxima in the phase diagrams are at much lower 
temperatures (Na-Tl : 305° C., Na-Cd : 385° C., Na- 
Pb : 405° C.). Obviously these compounds are 
practically entirely decomposed at the temperature 
of our experiments, which is 350°-450° higher. The 
results obtained by the partition coefficient method 
therefore suggest that compounds of sodium with 
heavy metals may be stable at temperatures up to 
about 200° above the melting temperature of the 
compound, but decompose at higher temperatures. 


Chemistry Department, HEYMANN. 


University of Melbourne. H. P. WEBER. 
May l. 
* Only such compositions have been investigated in which the 
metal phase is liquid at 770° C. 


! Heymann, E., and Friedlaender, E., Z. physik. Chem., A, 148, 177 
(1930). Farquharson, J., and Heymann, E., Trans. Farad. Soc., 31, 
1004 (1935). 

* Seith, W., and Kubaschewski, 0., Z. F/ektrochem., 43, 743 (1937). 


Illusion of Convergent Beams of Light 


In a recent letter’ under this title, Dr. A. H. 
Rosenthal describes an optical illusion produced by 
the rotating beam from a lighthouse. We studied this 
phenomenon last year*, and we think that both 
perspective and photometry are required for its 
explanation. Diffusion laws show that the brightness 
of the beam is great near the opposite horizon ; this 
fact, together with the apparent convergence, gives 
to the observer a strong impression that the light- 
house is just beneath the horizon. 





Ecole Polytechnique, G. COLANGE. 
Paris V. Y. Le Granp. 
May 16. 


* NATURE, 141, 836 (1938). 
* Colange and Le Grand, Comptes rendus, 204, 1882 (1937). 
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Tue Editor of Nature has very kindly let me see 
the interesting communication from MM. Colange and 
Le Grand and the paper to which they refer. 

The phenomenon is exactly the same as that 
observed by me, and the paper seems to provide 
a most plausible explanation for it. 

Besides the purely geometrical cause for the in- 
creased brightness of the beams towards the opposite 
horizon, contributing strongly to the illusion of an 
‘anti-phare’, another cause might be the usual density 
gradient of the haze towards the sea, and therewith 
an increase of the amount of light scattered back to 
the observer per unit volume from the beam, towards 
the opposite horizon. 

A. H. RoseEntTHat. 

68 Ladbroke Grove, 

London, W.11. 


A Binocular Illusion 


WakING under my mosquito net one morning 
during a visit to India, I was surprised to find that 
the wall of the net befors my eyes appeared to 


consist, not of a single vertical sheet of netting, but 
of three or more sheets. On closer examination, | 
found that these seemed to be arranged like the 
successive slats of a venetian blind, and supposed 
this to be a binocular illusion—a variant of that 
mentioned by Prof. H. H. Dixon'—the nth mesh 
seen by one eye combining successively with the 
(n—1)th, nth, (n+1)th . . . mesh fixed by the 
other eye. 

The first minute after waking from sleep, when 
vigilance and control are weak, is doubtless conducive 
to the involuntary experience of this type of illusion, 
For, on returning to Cambridge I asked a group of 
physicists if they knew of the possibility of such 
binocular illusions, and the only affirmative reply 
came from one to whom a patterned bedroom wail. 
paper had afforded a similar experience (coraplicated 
by the activity of a house-fiy). 

Rowatp W. Gurney. 

Bristol. 

May 9. 


* NaTure, 141, 792 (April 30, 1938). 


Points from Foregoing Letters 


Tue dependence of heat conductivity of quartz on 
the size of the crystals has been determined by Prof. 
W. J. de Haas at very low temperatures (2-5°, 2-9 
and 3-3°K.). The heat resistance was found to 
approach asymptotically a constant value. The 
author assumes that the resistance is due to scattering 
of the elastic waves by the surface and by the mosaic 
structure, and to scattering of the elastic waves by 
one another. 

G. T. Seaborg and D. C. Grahame find that internal 
conversion of the gamma rays of moderate energy, 
with a conversion coefficient as high as 15 per cent, 
occur in the heavier elements. In view of the observa- 
tion by Kallmann and Kuhn that gamma rays are 
emitted in the D-D reaction, the authors suggest 
that gamma rays may be responsible for the rather 
large number of counts observed in a Geiger-Miiller 
counter operated near a source of fast neutrons, and 
that it may be unnecessary to assume, as Kikuchi 
and Aoki have done, that a direct interaction between 
fast neutrons and electrons takes place. 

Commenting on the observation reported by 
Bernard, identifying the yellow radiation of the night 
sky and the twilight with the sodium line, Prof. J. 
Cabannes, Prof. J. Dufay and J. Gauzit refer to 
findings by previous investigators who had come to 
the same conclusion, and describe similar work which 
they themselves had carried out and published 
simultaneously with Bernard. 

Using the method of partition functions, the 
statistical mechanics of the adsorption of gaseous 
mixtures is discussed by Dr. F. J. Wilkins with due 
allowance for the imperfection of the adsorbed layer. 

Adsorption isotherms for theseparate gases arederived. 

X-ray examination of nickel-aluminium alloys has 
shown the existence of three phases, Ni,Al, Ni,Al,, 
and NiAl,, with distinct structures. Dr. A. Taylor 
and Dr. J. Weiss find that by treating with sodium 
hydroxide solution it is possible to remove aluminium 
atoms from the lattice leaving vacant sites; when 
only 0-5 Al remains the structure ultimately collapses 
and tends to form the face-centred cubic structure 


of nickel. Electron transfer processes are probably 
considerably enhanced in certain nickel structures 
with different lattices which possess a very high 
unsaturated surface, and this may explain the activ ity 
of such substances as catalysts in hydrogenation. 
Many more dissimilarities than similarities were 
noted in a series of experiments made by Dr. W. H. 
George, in which about forty unprejudiced observers 
spontaneously made comparisons between pairs of 
objects. Reference is made to the bearing of the 
results on classification and on social problems. 


Dr. W. J. Hickinbottom and E. W. Lambert find 
that the two known di-butylaniline couple normally 
with diazosulphanilic acid without loss of a buty! 
group. Their findings do not agree with those upon 
which Karrer based his theory of coupling of aromatic 
tertiary amines. 

About half the bound carbohydrate in horse serum 
pseudoglobulin can be removed, according to A. G. 
Ogston, by digestion with a special enzyme. The 
pseudoglobulin so treated shows increased flocculation 
time and decreased precipitability, but on the whole 
its properties are not greatly changed considering the 
considerable change in carbohydrate content. 

E. E. Faerber suggests that the cancers of infants, 
which affect tissues such as the retina, constitute a 
separate category, by virtue of the peculiar chemical 
reactions in the tissues affected. 

The upper stratum of red corpuscles seen in blood 
sedimentation tests is stated by J. G. Stephens to be 
composed of immature cells with surfaces resembling 
those of leucocytes. Although the upper stratum 
frequently contains abundant reticulocytes, other 
immature red cells, not recognizable by staining, are 
also thus revealed by their differential sedimentation. 

Dr. E. Heymann and H. P. Weber use the partition 
method to test the stability of intermetallic com- 
pounds in the molten state (with sodium as one 
component). Such compounds appear to be stable 
up to about 200°C. above the melting point, but 
decompose at higher temperatures. 
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Research Items 


Africa and Melanesia in Transition 

Pror. RicHarp THURNWALD, as a result of his 
recent travels in Melanesia and Africa, has instituted 
a comparison of conditions among the natives of the 
two regions in respect of their reactions to contact 
with Europeans (Africa, 11, 2; 1938). The two 
peoples are similar in their poverty of technical 
equipment and traditional knowledge, while their 
political and economic organization is weak. They 
lack resistance in their contacts with Europeans. 
They differ owing to the fact that in Africa the 
peoples of Bantu stock have been in contact for 
centuries with pastoral peoples occupying the greater 
part of the territory south of the Sudan, who have 
passed on to the Bantus elements of their culture 
and their blood. The Melanesians, on the other hand, 
have received cultural elements from Asia, China and 
the Indies. As regards the natives of East Africa, 
mention must also be made of their contacts with 
the Arabs, lasting over some centuries and leading 
to the founding of Zanzibar and the establishment 
of the cross-bred Swahili people and language. No 
such preliminary contacts occurred in Melanesia. 
The Chinese trading centre on Celebes has left no 
trace in New Guinea. The gap between old and new 
is therefore much wider in Melanesia than in Africa. 
When the Europeans came to Africa they had to 
meet the resistance of the dominant races—Arabs, 
Swahili, Masai, and the Ful. After some quarrels, 
these aristocratic herdsmen offered their dependants 
for the labour required by the Europeans. Hence 
foreign labourers were not introduced into Africa. 
The aristocratic rule of Polynesia and Micronesia 
was mitigated by the fact that all strata of the 
population were equally agriculturists. Hence the 
lower classes, imitating the attitude of the higher, 
refused to labour for the Europeans, and foreign 
races were imported for the purpose. After surveying 
the various points of contact—missions, education 
and administration—it would appear that the chief 
difference between the two regions lies in the stage 
of the process of contact which each has attained. 


Teeth and Jaws of Dryopithecus 

Tue Yale-Cambridge Expedition to the Siwalik 
Hills of 1935 under Dr. H. de Terra secured a small 
but valuable collection of fossil apes’ teeth and jaws, 
which have been made the subject of a study by 
Dr. W. K. Gregory, Dr. Milo Hellman, and Dr. G. 
Edward Lewis (Carnegie Institution, Washington, 
1937. . 27+8 plates). Comparison has been made 
with other specimens lent, or represented by casts, 
from India as well as with those colleeted by the 
expedition of 1931-33. The number of new or sup- 
posed genera of fossil apes has been increasing with 
every fresh collection made, and it was hoped that 
it would be possible by this study to demonstrate 
synonyms. It was evident that the range of difference 
in size, form, and detail of molar patterns was great, 
and that there had been a wide generic radiation of 
the anthropoids in the region now the Siwaliks. Some 
progress has now been made in this direction, while 
evidence has been supplied on the phylogenetic 
sequence of certain species. Taken as a whole, the 
Siwalik anthropoids were of a distinctly infra-human 


grade of evolution, but in particular features, now 
one now another, they approach and even overlap 
the outer zone of human variations. For example, 
the second and third molars of Brahmapithecus thorpei 
in respect of breadth indices even surpass some 
human teeth. It has been shown that the lower 
molars of Siwalik anthropoids also exhibit many 
minor variations of what has been called the Dryo- 
pithecus pattern. It is important to emphasize (1) 
that the extinct anthropoid apes ranged over an 
enormous area in the eastern hemisphere—from 
Spain to India and China, and from Egypt to South 
Africa ; (2) that the group is exceedingly variable, 
at least in details of jaw and dentition; (3) that 
while the Siwalik genus Ramapithecus and the South 
African Australopithecus are still simian by definition, 
they are almost at the human threshold at least in 
respect of their known anatomical characters. Nor 
can we find that the peculiar features in the teeth of 
Sinanthropus and later hominids are anything more 
than specializations of later date than the opposite 
characters found in the upper Tertiary anthropoids 
of the Siwaliks. 


Blood Groups in China 

In the course of an extended series of anthropo- 
logical investigations among the peoples, Chinese and 
aboriginal, of the Province of Szechwan, West China, 
Prof. W. R. Morse of the West China University 
College of Medicine, Chengtu, with his colleagues, 
has recorded a number of observations on the blood 
groups of the Ch‘wan Miao and the Szechwanese 
(Man, May 1938). The Ch‘wan Miao are one of a 
number of Miao tribes, and number about 100,000. 
The Province of Szechwan is an ancient centre of 
anthropological significance. The Chinese population 
is neither autochthonous nor homogeneous. The 
Chinese did not enter the territory until about 
200 B.c., when they first appeared in small number ; 
but the aboriginal tribes already had a highly 
developed civilization with temples, schools, and 
irrigation, so far back as 1200 B.c. The Ch‘wan 
Miao have been very considerably permeated by the 
culture of the Chinese; but they have a distinct 
unwritten language, which differs considerably from 
that of the Chinese, as also do their folk-lore, songs 
and music. They have a peculiar bamboo wind 
instrument of a composite character, which sounds 
very much like the Scottish bagpipes. The clothes 
and hats of the women are often beautifully decorated, 
while some of the men also wear embroidered clothes, 
but more commonly dress as do the Chinese. Neo- 
lithic stone implements have been found here in 
considerable numbers. Observations of the blood 
grouping were made on 205 Ch‘wan Miao (157 males, 
48 females) and 1,292 Chinese of the Province. As 
compared with the Szechwanese the Ch‘wan are very 
low in A and high in B. The figures are as follows : 


0 A B AB Total 
Ch‘wan Miao 74 23 80 28 205 
per cent 36-1 11-2 39-0 13-7 
Szechwanese 487 375 289 141 1-292 
per cent 37-7 29-0 22-4 10-9 


The blood grouping was done chiefly by Mr. 8. C. H. 
Yang, assisted in part by Dr. Y. T. Beh. 
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Structure of Fetal Asiatic Elephant 


Pror. W. C. Osman Hix illustrates and describes 
the external features of a mid-term fcetus of Asiatic 
elephant which has been studied radiographically 
(Ceylon J. Sci. (B), 21, Pt. 1, 31). Comparison of the 
feetal mandible with later stages of development 
suggests that the growth of this bone indicates 
repetition of phylogenetic history as Eales found in 
the African elephant. The state of ossification of the 
limbs is relatively less advanced than in other 
ungulates, and in this respect is more in keeping with 
the development of the human skeleton. On the 
other hand, the heart (described in the following 
paper) lags in development, and its condition in the 
advanced fcetus is comparable to that in a human 
embryo of the fifth week of intra-uterine life. Even 
in adult life the heart retains a number of primitive 
features concerned with form and structure, such as 
the great transverse breadth relative to other dimen- 
sions, the relatively large size and globular form of 
the ventricles, the apical bifurcation, certain arrange- 
ments in the interior of the right atrium, the absence 
or incipient nature of the atrial appendages, and the 
poor differentiation of the papillary muscles. Various 
other points of anatomical interest are referred to in 
this account. 


Starlings colonizing Canada 

THE common starling (Sturnus vulgaris) was first 
recorded in the Toronto region in 1920; about two 
years later the second record was made. That was 
the beginning of a settlement, which slowly increased 
in numbers and in extent during the next three 
years to 1925, in which year a speeding up in the 
progress of the movement was noted. The second 
five-year period, 1925-30, was a boom period 
when the possible nesting sites which had been 
tenantless in 1920 were taken over by starlings, with 
the exception of the noisy downtown business blocks, 
where only a few birds had taken occupation 
(Canadian Field Naturalist, 51, 124; 1937). The 
authors, L. L. Snyder and J. M. Spiers, state that 
the numbers of starlings in the area reached “‘super- 
saturation” in 1928, and afterwards in 1932 and 
1935, suggesting a population cycle over approxi- 
mately a three-year period. In the course of seasonal 
fluctuations, March shows a marked rise in numbers 
of birds. This is caused by the influx of migrants, as 
ringing methods have helped to establish; but 
shortly thereafter the emigrants which are to breed 
in the far north set out, and Toronto’s starling 
population falls to the low winter-level. In May 
incubation reduces the numbers to half the winter 
population. July sees the appearance of family 
flocks which combine for roosting purposes into the 
enormous flocks of September. The month of 
smallest numbers is November, owing to a previous 
southward migration, but a fairly constant number 
remains in Toronto over winter. 


British Fleas and their Hosts 

Gorpon B. THompson has recently given an 
analysis of the hosts of the thirty-four species of 
fleas that are known to occur on British mammalia 
(Entomol. Mon. Mag., May 1938). The author stresses 
the necessity for workers who publish records of these 
parasites to be especially careful to give full data as 
to their hosts, which is more important than a record 
of a locality alone. He divides the mammalia-fieas 
into four groups: (1) fleas with marked host speci- 
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ficity ; (2) those associated with man and domestic 
animals; (3) bat fleas; and (4) fleas parasitic on 
small mammals. It may be mentioned that the 
plague flea, Xenopsylla cheopis, except for five records 
in 1911 off Rattus norvegicus captured at Guy's 
Hospital, has only been taken off rats in seaport 
towns. The flea Orchopeas wickhami is not truly 
British, since it came into this country with the int ro. 
duction of the grey squirrel. Of the bat fleas, mst 
of them are known from more than a single species 
of host, and the same remark applies to those fl-as 
which are parasites of the smaller mammalia. 


Rose Literature 

A copious summary of “Writings on the Rose” 
has recently appeared from the pen of Mr. H. R. 
Darlington (J. Roy. Hort. Soc., 63, Pts. 3 and 4, 
March and April 1938). The account traces the 
documented history of the rose from the decline of 
the Roman empire. Monastic writings provided the 
main sources of early information, but the accounts 
were often derived from classical sources, and showed 
little actual observation. Medical men began to take 
an interest in the mediciual value of the rose, and 
from the middle of the sixteenth century the medica! 
aspects predominate in the literature. By 1650, the 
garden value of the rose gradually superseded its 
medicinal virtues, and the century 1750-1850 was 
a period of intensive writings by nurserymen and 
botanists. A great increase in the popularity of 
roses followed a little later, greatly stimulated by 
that “trinity of ecclesiastical writers, Dean Hole, 
Foster-Melliar and Pemberton’’, and this growing 
appreciation by a wider public has culminated in 
the great wealth of rose literature at the present 
time. 


Storage of South African Fruit 

Accorprxc to the report of the Low Temperature 
Research Laboratory, Cape Town, for the year ending 
June 1923, the new laboratories and offices adjacent 
to the cold stores at Cape Town are now in use, 
and the cold stores at East London and Port Elizabeth 
are completed or nearing completion. Navel oranges 
and other citrus fruits are shipped from East London, 
apples, pears, grapes, plums and peaches from Cape 
Town and Port Elizabeth. Both refrigerated and 
non-refrigerated but ventilated cars have been used 
for transport by rail from the orchards to the cold 
store at the shipping port. The slight superiority of 
grapes transported in refrigerated cars seems in- 
sufficient to justify the extra cost. The investigations 
carried out in the laboratory have led to the con- 
clusion that the defects in stored plums and the 
woolliness in peaches are due to too low temperature 
of stowage. The use of impermeable wrappers for 
grapes has resulted in an improvement in their 
quality, but the wrappers encourage mould, against 
which iodine has proved the best preventive. The 
rate of ripening of apples in store may be retarded by 
spraying them with a weak solution of maleic acid in 
water or in an alcoholic solution of benzyl cinnamate. 


A Fungus Disease of the Viola 


A Funcus which causes a disease of the viola has 
been studied by Miss Marie E. Campbell (Ann. App. 
Biol., 25, No. 1, 115-121, Feb. 1938). The organism 
is Ramularia deflectens, and it produces dark-coloured 
lesions upon the leaves of infected plants in early 
spring. Sclerotia-like bodies, which are really 
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undeveloped pyenidia, are found below the epidermis 
of leaves attacked by the fungus, and mature pycnidia 
with pyeniospores have appeared in culture. Patho- 
genicity of R. deflectens has been established by 
infection experiments, but the disease is apparently 
not serious. The host plant appears to overcome 
the disease during summer, and no practical measures 
of control seem to be necessary. 


Land-locked Fjords in Norway 


Ix a short paper in Skrefter av Det Norske 
Videnskaps-Akademi i Oslo, I Mat.-Naturv. Kl., No. 7, 
1937, Dr. K. M. Strém describes and discusses the 
peculiarities of Saltfjord and Skjerstadfjord near 
Bod6 in northern Norway. The former is a deep-water 
basin communicating freely with coastal waters, but 
the latter communicates with Saltfjord only by three 
narrow sounds. One is dry at low water, one has a 
depth of 11 metres and the third has a depth of 
26 metres. Skjerstadfjord itself has a maximum 
depth of 523 metres and has several tributary fjords 
opening into it. Of these, Valnesfjordvatn has a 
communicating channel with a depth of only 1-5 
metres at low water, and Overvatn opens by a 3-metre 
channel. Overvatn has a maximum depth of 346 
metres and is notable for its greatest depths occurring 
when the fjord is narrowest, which suggests a striking 
example of the power of glacial erosion to scoop a 
deep channel where the ice stream is narrowed. 
Overvatn, in particular, shows some interesting hydro- 
graphical features. The uppermost twelve metres are 
practically fresh. Below that there is increasing 
salinity to 21-65 and 22-95 per mille at the bottom. 
Below 90 metres oxygen is absent, but sulphuretted 
hydrogen content is low. There is probably no com- 
plete renewal of bottom waters, but a partial renewal 
appears to occur from time to time. Bottom waters 
with a temperature of 5-33°C. seem to represent 
cooling durmg winter and spring by convection 
currents from the surface. 


Evaporation over Catchment Areas 


Tus is the title of a paper by D. Lloyd, read before 
the Royal Meteorological Society on April 27, 1938. 
In it a@ statistical analysis is made of the general 
annual rainfall over eight British drainage areas, and 
the annual total loss over each of these areas (obtained 
by subtracting the run-off from the general rainfall) 
in relation to various causes of variation of the loss 
such as fluctuations in the annual sunshine and tem- 
perature and differences of percolation associated 
with different geological formations. Another factor 
considered is the general rainfall itself, which pro- 
vides the opportunity for evaporation. The statistical 
method adopted is that of carrying out separate 
multiple correlation analyses for different areas and 
this is held to be more rigorous than the alternative 
of analysing all samples combined, which last would 
involve the assumption that the various functions in 
the regressions are constant for different areas. It 
was found that the partial regressions of loss on rain- 
fall, temperature and sunshine are probably the same 
over several of the different areas, and that the loss 
for a given rainfall temperature and duration of sun- 
shine is the same in all impermeable areas, to which 
loss must be added the loss during percolation to 
arrive at the total that may be experienced in any 
area. A table is given which shows the magnitude 
of the constants in the different regressions; for 
example, in the relationship between loss and tem- 
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perature the variation of loss is given as 1-1 in. for 
each degree Fahrenheit departure of average tem- 
perature from 48° F., for the range 40-52° F., with 
average speed of the wind, while the annual loss in- 
creases by 0-6 in. for each hundred hours of sunshine 
above a yearly total of 1,450 hours in about latitude 
§2°N. 


K-Electron Capture and Isomerism in Radio-Silver 


A stupy of the radioactivity of the nucleus Ag 
obtained by fast neutron bombardment of silver has 
enabled M. L. Pool and E. C. Campbell (Phys. Rev., 
53, 272; 1938) to construct a tentative energy-level 
diagram for the nucleus. The two isomeric nuclei 
have periods of 24-5 min. and 8-2 days. The 8-2-day 
period is supposed to belong to the ground state of 
the Ag nucleus. It can decay by K-electron 
capture, or by positron emission to *Pd or by electron 
emission to “Cd. The relative probabilities of these 
processes are 64(0,1,40. y-Rays are associated with 
the first two, arising from excited levels of Pd. 
The 24-5 min. period is supposed to arise in a meta- 
stable level of Ag. It goes by a positron emission 
to Pd. In order to give the metastable state a 
sufficiently long lifetime with respect to y-emission, 
theory requires a large difference of angular momen- 
tum between the states, and in the present case the 
24-5 min. state probably has nuclear spin zero and 
the ground state a spin greater than 5. Alternative 
explanations of the experimental facts, involving a 
nucleus '*Ag instead of an isomer, are discussed and 
shown to be unlikely. 


The South Equatorial Current of Jupiter 


Mr. A. STANLEY WiLuiaMs has shown that there 
had been a continual decrease in the velocity of 
Jupiter’s south equatorial current between 1880 and 
1910, and that this decrease had probably continued 
until 1926 (Mon. Not. Roy. Astro. Soc., 96, 5, March, 
1936). On this latter point, however, there was some 
doubt, as there was a scarcity of conspicuous spots 
on or about the south equatorial belt, and this region 
of the equatorial current was generally quiescent. 
The recent memoir of the Jupiter Section of the 
British Astronomical Association, February 1937, 
shows that the decrease in velocity has been a 
practically continuous one, extending from 1880 to 
1931. Mr. Williams has recently continued the 
discussion of the subject, and points out that between 
the years just mentioned the decrease in velocity 
amounts to as much as 40 km./hr. (Mon. Not. Roy. 
Astro. Soc., 98, 5, March, 1938). A mean curve affords 
no indication of periodicity, and a curious feature is 
the pause and slight increase in velocity in 1900, for 
which it is difficult to offer any explanation. This 
south equatorial current is about 275,000 miles 
long and 4,500 miles broad, its depth being unknown. 
Mr. Williams assumes the latter to be 10 miles— 
probably an underestimate—and considers that its 
average density is about that of our own atmosphere. 
The question arises ; What can be responsible for the 
decrease in velocity of this enormous current ? The 
great change of energy which is necessary seems 
quite independent of any solar action, and it prob- 
ably arises in the planet itself. Observations fail to 
disclose any connexion with the ll-year sunspot 
period or with the period of the planet’s revolution 
around the sun. It seems fairly obvious that dis- 
turbances involving considerable energy changes are 
taking place on the planet Jupiter. 
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Annual Visitation 


ORE than three hundred representatives of 
science and technology visited the Fuel 
Research Station at Greenwich on May 31. The 
chairman of the Fuel Research Board, Sir Harold 
Hartley, was unfortunately unable to be present, and 
the visitors were received by Dr. F. 8. Sinnatt, the 
director of fuel research. Nearly two hundred 
and fifty representatives of the Institution of Gas 
Engineers visited the Station on June 1. 

The Fuel Research Station is the headquarters of 
the fuel research organization of the Department of 
Scientific and Industrial Research, and is equipped 
not only with laboratories but also with large-scale 
plant. In all processes involving heat treatment of 
coal, the rate of heating has considerable influence, 
consequently the scale effect is of importance. The 
aim of the Station is to obtain results that can be 
directly translated into practice by industry, and 
this involves the use of plant of a size comparable 
with that used in industry. 

Coal is a variable and complex substance, and the 
first requisite for its scientific utilization is a know- 
ledge of the properties of the various seams. These 
are being studied in nine laboratories situated in the 
principal coal fields. The normal method of examina- 
tion consists in obtaining a pillar of coal from the 
coal face, and this is transported to the laboratory, 
where it is examined in detail. Variations that occur 
throughout the thickness of the seam are thus 
ascertained. A section of such a pillar was shown, 
with an X-ray photograph of a slice cut from the 
same pillar. This shows the banded structure of the 
coal, and the distribution of the inorganic matter in 
the various bands. A number of specimens illustrated 
the great variations to be found in coal and its 
associated impurities. When a sufficient number of 
sections has been examined, it becomes possible to 
form a picture of the seam over the whole coal field 
and to predict with some certainty the characteristics 
of the seam in areas not yet worked. Examples were 
shown of ‘Iso-vol’ maps from two different coal fields, 
showing the volatile content of a seam as it varies 
from point to point. The areas are clearly indicated 
from which coal specially suitable, for example, for 
coke making, gas making, or steam raising, can be 
obtained. 

Modern methods of utilizing coal have increased 
the importance of a knowledge of the inorganic 
constituents present, and methods for the examina- 
tion and analysis of coal and its associated impurities 
are continually being studied and improved. When 
coal is burned a certain amount of ‘ash’ remains, and 
this is easily determined, but does not necessarily 
represent in amount the inorganic matter originally 
present. An exhibit illustrated the changes that take 
place during ignition, the method of determining the 
amount of inorganic matter in the original coal, 
and the actual composition of the coal substance itself. 

Various examples of the more common minerals 
concerned were exhibited. A list of the less common 
constituents that have been met with was on view, 
together with specimens of coal containing barytes 
and galena. Micro-analytical methods for determining 


the amounts of some of these rarer constituents were 
shown. Both the normal methods of analysis and 
modifications for special cases were on view. 

One of the difficulties in the examination of coal 
is the preparation of a fair sample. In the first place, 
the gross sample taken must be truly representat ive 
of the bulk consignment. In the second place, this 
sample must be reduced to the small sample of finely 
ground coal which is required in the laboratory, 
without losing its representative character. New 
facilities for the rapid and convenient reduction of 
gross samples have recently been provided. 

An investigation of general interest concerns the 
burning of coal in the open domestic grate. The 
experiments are being carried out in two specially 
built rooms of gas-tight construction, so that the air 
can only enter by one path where it can be precisely 
measured. The radiation from the fire and the smoke 
produced are recorded. The results show that the 
quality of the coal, the size of the coal, the relative 
amounts of air passing through the fire and entering 
the flue by passing over the fire, the brickwork 
surrounding the fire, and the design of the grate all 
have a significant influence on the amount of smoke 
emitted. 

Two vehicles—a one-ton and a five-ton lorry— 
were shown, which have been converted to run on 
producer gas from solid fuels. The first is fitted with 
a producer made by a British firm and has been used 
for comparing the efficiencies of different types of 
fuel—charcoal, cokes of various kinds, and anthracite. 
The second is fitted with a producer designed at the 
Fuel Research Station to study the principles in 
volved in the design, with the view of making a 
more flexible producer. It is giving promising results. 

The synthesis of hydrocarbons from carbon 
monoxide and hydrogen is being studied in several 
plants, including one producing about 5 litres of 
liquid hydrocarbons a day. The primary products 
consist of motor spirit, diesel oil and waxes of high 
melting point, together with heavy hydrocarbon 
gases. Lubricating oils, esters and soaps have been 
prepared from the primary products. 

One of the water-gas plants at the Station has 
been modified so that coal can be used instead of 
coke. Non-caking coals, either high or low in volatile 
matter,can be used. This forms one means for the 
total gasification of coal. Experiments are in progress 
on raising the calorific value of the water gas, by 
treating a portion with a catalyst so as to produce 
hydrocarbon gases. Another modification enables a 
gas to be made with a higher proportion of hydrogen, 
and so more suitable for the synthesis process. 

Other plant on view included the chamber ovens 
being used for experiments on the carbonization of 
blends of coal; the hydrogenation plant, used for 
studying the suitability of different coals and the 
action of catalysts; the coal cleaning plant; the 
plant for boiler firing by pulverized fuel; and the 
marine boiler for examining bunker coals. 

A striking demonstration showed the ‘dust proofing’ 
effect of a small quantity of oil when sprayed over 
coal. 
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Annual Visitation 


TT ‘HE annual report of the Astronomer Royal to 
| the Board of Visitors was presented at the 
annual visitation of the Royal Observatory, Green- 
wich, on June 4. The following abstract gives briefly 
the chief points of the report, which specifies in detail 
the various activities of the Observatory during the 
year ending April 30, 1938. 
" Reversible Transit Circle. The new instrument has 
been subjected to a very detailed investigation before 
being put into routine use on a definite programme. 
The causes of certain discordances, which had been 
revealed by tests, have been tracked down in the 
micrometer system and reduced to a_ negligible 
amount by minor alterations and critical readjust- 
ment. The determination of the division errors of 
the circle (to be carried eventually to each 5’ division) 
has been continued. Altogether much useful informa- 
tion is being accumulated on possible sources of 
systematic error in meridian observations. 

Work with the Airy Transit Circle has completed 
during the year an observing programme commenced 
in 1931 and containing all stars down to mag. 7-5 in 
the Draper Catalogue between declination 0° and 
+24°, as well as the stars in Boss’s Preliminary 
General Catalogue between + 64° and the pole. Out 
of about 7,000 stars, more than 6,000 have been 
observed six or more times. 

The departure of the position of the moon from 
the position given by pure dynamical theory con- 
tinues to increase; there is no indication of any 
sudden change in the earth's rate of rotation. 

Cookson Zenith Telescope. A determination of the 
constant of nutation derived from the Greenwich 
observations made with this telescope from 1911 to 
1936 gives 9-217” + 0-004”. This value, in conjunc- 
tion with Oort’s value of the constant of precession, 
gives a ratio of 1: 81-59 for the mass of the moon 
to that of the earth. The discussion of the observa- 
tion of the minor planet Eros, made at the 1931 
opposition, should lead to a very precise determina- 
tion of the mass of the moon and should provide a 
valuable check on the constant of nutation. 

During the year, 271 plates were taken for the 
latitude variation programme. 

28-inch Refractor. The comparison image micro- 
meter, which recently replaced the ordinary bifilar 
micrometer of this refractor for double star measures, 
has proved very satisfactory, especially for stars 
with separation less than 1”. An interferometer has 
been constructed in the Observatory workshop and 
is intended for bright binaries that are too close for 
the comparison-image micrometer. 

Thompson 26-inch Refractor. 1,151 plates for the 
determination of stellar parallax and 105 plates for 
proper motion determinations were secured. Another 
29 parallaxes have been completed. 

Yapp 36-inch Reflector. For colour temperature 
work, 215 comparisons of 79 stars with standard stars 
have been secured with the slitless spectrograph. 
Observations on y Cassiopeis, which shows colour 
temperature variations, are being continued. The 


Hilger slit spectrograph was mounted in position and 
tested over a period of nearly two months. 

Observations of Eros. A large amount of work has 
been done at Greenwich on plates taken at various 
observatories during 1931. The number of positions 
of the planet to be computed from measures made at 
Greenwich is more than 1,300. 

Astrographic Equatorial. The star field of the total 
solar eclipse of October 1, 1940 (visible in the southern 
hemisphere) and two near-by comparison fields have 
been taken to decide upon the suitability for the 
observation of the Einstein displacement at this 
eclipse. 

Photoheliograph. The sun was photographed at 
Greenwich on 284 days. The 1937 daily series 
assembled from the Greenwich, Cape and Kodaikanal 
photographs is complete except for one day. The 
sun’s activity in its ll-year cycle, as measured by 
the frequency of sunspots, is passing through its 
maximum phase—the highest since 1870. Three 
spot groups of exceptionally large area (3000 mil- 
licaths of the sun’s hemisphere) occurred during the 
year. 

Spectrohelioscope. Observations of bright chromo- 
spheric eruptions on the sun, of which the association 
with sudden radio fade-outs seems now to be definitely 
established, continue to be one of the special objects 
for investigation. The highest radial velocity of a 
dark hydrogen marking observed during the year 
was 325 km./sec. outwards from the sun. 

Eclipse Expedition, 1940. The Admiralty has 
authorized the sending of an expedition to South 
Africa for eclipse observations. It is proposed to 
study the change from line absorption to emission 
near the sun’s limb by means of a slit spectrograph 
guided on the moon’s limb. It is also planned to study 
the Einstein displacement with an equatorial camera 
designed to shift very rapidly from the eclipse field 
to a check field and back several times during 
totality. 

Time Service and Chronometers. Astronomical de- 
terminations of time were made on 109 nights with 
the small reversible transit. A system of inter- 
comparison of the five free pendulum clocks at 
Greenwich (and in addition the one at the National 
Physical Laboratory) has provided a ‘mean clock’ as 
datum for prediction of clock error. An increase in 
accuracy of the time signals disseminated from 
Greenwich has resulted from this procedure. The 
rhythmic radio time-signals transmitted at Rubgy, 
the hourly time signals to the G.P.O. and the six 
dots to the B.B.C. sent every quarter hour have been 
maintained. The hourly signals to the G.P.O. have 
been used for the automatic correction of the Talking 
Clock, which has proved a remarkable success. 

It is hoped that the quartz crystal oscillator clock, 
which is being made at the National Physical 
Laboratory, will shortly be installed at the Observa- 
tory. 

The performance of the Westminster clock, which 
is not corrected by any signals from the Observatory, 
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shows that the error of the signal to Greenwich did 
not exceed ()-2* on 131 days; on 18 days the error 
was greater than 1-(*. 

There has been a considerable increase in the 
amount of testing to be done at the Observatory of 
Admiralty chronometers and watches; additional 
chronometer watches will shortly be delivered for 
testing and purchase. The Observatory now has its 
own adjusting and repair shop with a small technical 
staff. The equipment includes an automatic watch 
rate recorder, by means of which a watch may be 
tested in all positions and its rate read off in a few 
seconds. 

The Nautical Almanac. During the year, the 
Nautical Almanac for 1938 and that for 1939 have 
been published. The new Air Almanac has been 
published over an experimental period; from the 
experience gained, it will, from next January, appear 
in a completely new form in which the essential data 
required by the airman can be obtained with much 
greater ease. Because of the consequent increase in 
bulk, the Air Almanac for 1939 will be issued 
quarterly. Besides the work on these almanacs, con- 
siderable preliminary work and calculation have also 
been done on other publications to be issued shortly 
from the Office. The occultation supplement—‘The 
Prediction and Reduction of Occultations’’—was pub- 
lished last August and includes a complete description 
of the occultation machine and the new method of 
reduction in use at the Office. The extensive occul- 
tation predictions for 1940 have been completed. 


Magnetic Observations. The mean values of the 
magnetic elements at Abinger for 1937 are : 
Declination, West 11° 10-4’ 
Horizontal intensity 018522 
Vertical intensity 043031 
Inclination ese 66° 42°7° 


During the year there were 25 —— disturbances 

reaching storm intensity, of which 3 disturbances 
were classified as ‘great storms”. A La Cour magneto- 
graph has been installed, and its value was notably 
illustrated by recording the extreme ranges of D, 
H and V during the exceptionally violent storm of 
April 16. The electrification of the railway line 
through Holmwood to Portsmouth has given rise to 
grave concern owing to the very marked disturbances 
of the traces during experimental running of trains. 
“If,” the report adds, “disturbances of the same 


Tides of the 


HILE the tides generated by the sun and moon 
in an ocean covering the whole earth uniformly 
would be relatively simple in form, the actual tides 
are very much complicated by the distribution of the 
continental land masses and the irregular coast-lines. 
The tides of the British seas are largely derived 
from the tides generated in the Atlantic Ocean. As 
the tidal wave enters a shallower channel like the 
English Channel its speed is reduced and its range 
increased. Consequently in the seas about the 
British Isles there is a larger range of tide than there 
is in mid-Atlantic. 


* Substance of a lecture by Prof. G. R. Goldsborough, F.R.8., to 
the Newcastle-on-Tyne Astronomical Society, delivered on March 3. 
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magnitude prove to be normal, when the regular 
service is in operation, it will be a matter for serioig 
consideration whether the further continuance of 
magnetic work at Abinger is justifiable.” 

Meteorological Observations. For the twelve months 
ending April 30, 1938, the mean temperature was 
51-0° F., which is 1-5° higher than the average of 
seventy-five years 1841-1915. The month of March 
was the warmest March ever recorded at Greenwich, 
being 7-1° above the average. The total rainfal! for 
the twelve months was 19-50 inches, which is 4-74 
inches less than the average. records for 
measurement of the amount of solid matter polluting 
the air have been continued as well as the measure. 
ment of the gaseous pollution of the air by sulphur 
dioxide. At one time, during the period November 25 
—28, the amount of solid matter reached 4-4 milli- 
grams per cubic metre, that is, about 7 lb. in the 
volume of air contained in a cube with one hundred 
yards edge 


In his concluding remarks, the Astronomer Royal 
referred to the long series of observations made with 
the Airy Transit Circle—the fundamental instrument 
of the Royal Observatory for more than eighty-seven 
years. More star transits have been obtained with 
this instrument than with any other meridian 
instrument. The Prime Meridian Conference which 
met at Washington in 1884 recommended the adop- 
tion of the meridian passing through the centre of 
this instrument as the initial meridian for longitude. 
Even if no further observations are made with the 
Airy Transit Circle, it will be retained in its present 
position because of its historical interest. 

Staff changes include the resignation of Dr. 
R. v. d. R. Woolley to take up the appointments of 
chief assistant at the University Observatory, 
Cambridge, and John Couch Adams astronomer in the 
University of Cambridge; the resignation of Mr. 
W. M. H. Greaves to take up the appointments of 
Astronomer Royal for Scotland and professor of 
astronomy in the University of Edinburgh ; and the 
retirement of Mr. C. R. Davidson after more than 
forty-one years of service at the Observatory. Dr. 
Woolley has been succeeded by Dr. R. d’E. Atkinson 
and Mr. Davidson by Dr. A. Hunter. Miss F. M. 
McBain has been appointed assistant and Mr. W. E. 
Candler temporary assistant at the Nautical Almanac 
Office. 


British Seas * 


The earth’s rotation has a considerable influence 
upon the form of the tidal wave. A wave running 
up a straight non-rotating channel with parallel sides 
and uniform depth would have its crests straight 
across the channel and of uniform height. If, how- 
ever, the channel is made to rotate, the wave crests, 
while still straight across the channel, are no longer 
of uniform height, but are higher on one bank than 
on the other. Similarly the troughs are deeper on 
one bank than on the other. When the direction of 

propagation of the wave is reversed, the phenomenon 
is reversed, the higher end of each crest being now 
on the opposite bank. This is roughly exemplified 
in the English Channel, where the tidal ranges are 
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higher on the French side than those on the English 
side; and in the St. George’s Channel, where the 
tidal ranges are higher on the Welsh coast than on 
the Irish coast. 

The phenomenon becomes still more interesting 
when, in the rotating channel, there are two sets of 
waves proceeding in opposite directions. The effect 
of uniting the two waves which will have the higher 
part of their crests on opposite shores is to produce 
a set of amphidromic points. These are points at 
which there is no tidal rise and fall of the water level. 
The points are (under uniform conditions) placed at 
equal distances down the centre line of the channel. 
Leading from each amphidromic point is a tidal crest 
which sweeps round the amphidromic point rather like 
the hand of a clock (though not necessarily straight) 
in the period of the tidal oscillation. The channel is 
thus divided up into separate, independent and similar 
systems. The tidal range increases as we pass from 
the amphidromic point outwards along the tidal crest. 

The main amphidromie point in the North Sea is 
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over the Dogger Bank, and the tidal crest sweeps 
down the English coast from north to south and then 
up the Belgian coast from south to north. A modifica- 
tion is made by the existence of a smaller system of 
the same kind in the Flemish Bight. 

Similar phenomena are found in the English 
Channel though the amphidromic point is in Wilt- 
shire ; and in St. George’s Channel where the amphi- 
dromic point is in Wexford. 

Referring to the effect of wind in altering the mean 
water level, both theory and observation show that 
the wind blowing steadily along the surface of the 
open sea causes a surface drift of the water in a 
direction inclined at 45° to the right of the wind 
in the northern hemisphere and a general drift at 
90° to the right of the wind direction. In the southern 
hemisphere the corresponding effects are 45° and 90° 
to the left of the wind direction. The combination 
of a strong north-west wind with the perigean tides 
affords an explanation of the recent flooding of the 
East Anglian coasts. 


Child Nutrition 


NORTHUMBERLAND and Durham Con- 

ference on Child Nutrition, organized by the 
Children’s Minimum Council, was held in Newcastle- 
on-Tyne on May 14. Prof. V. H. Mottram, professor 
of physiology in King’s College of Household and 
Social Science, University of London, who was one 
of the principal speakers, posed five questions to 
which the scientific nutrition expert should be able 
to give unequivocal answers: namely, 


(1) What is meant by an adequate diet ? 

(2) What is the minimal cost of such a diet ? 

(3) Is the cheapest adequate diet either dietetic- 
ally or psychologically possible ? 

(4) Even if this diet of minimal cost were prac- 
ticable, could everyone afford it ? 

(5) Is there indisputable evidence that many 
children are not able to get adequate nourishment ? 


In his answer to the first question, Prof. Mottram 
covered dietetic ground familiar to most readers of 
Nature. He stressed in particular the value of milk 
and fruit as sources of the ‘protective’ factors of 
diet. The cheapest diet containing all the necessary 
constituents in adequate amounts and proper pro- 
portions consists of cheese, coarse brown bread and 
raw cabbage. This would entail no cooking and very 
little preparation, but would be neither easy to eat 
nor very digestible. One must consider not only 
the theoretical value of a diet as purchased but also 
its ‘availability’, satiety value and psychological 
effect. Hunger may be the best sauce, but monotony 
drives appetite away. 

Even so, this primitive and unappetizing pabulum 
(one dare not dignify it with the title of diet) would 
cost at least 4/9 per ‘man’ per week, a sum beyond 
the purse of more than a tenth of the population 
of Britain. That is, from purely theoretical con- 
siderations many people are markedly underfed, 
while many more—about two fifths to one half—must 
have dietaries lacking in some of the so-called pro- 
tective foods. There is no difficulty about the supply 
of sufficient energy-giving foodstuffs. Calories are 





cheap—a thousand for a penny—but vitamin- 
containing foods are relatively expensive. 
Is there, however, actual evidence of under- 


nutrition ? Nutrition has been given a wider con- 
notation in medical literature than in common speech, 
which from the point of view of the man-in-the-street 
is a pity as undefined terms or terms used to cover 
various meanings lead, and in this instance have led, 
to bitter wrangling. Using the common meaning 
of the word, evidence can be produced that mal- 
nutrition is too common to be neglected if we wish 
for a fit nation now or in the immediate future. For 
example, some 25 per cent of the children in or 
around London suffer from a lack of a fat-soluble 
vitamin derived from milk, butter, carrots, etc. This 
is shown by defective vision in twilight. Even 
university students, because of the absence of citrous 
fruit and/or fresh meat in their diet, have been 
known to show the signs of latent scurvy or even 
actual scorbutic gums. Lady Mellanby has demon- 
strated that bad teeth in children were to a great 
extent due to a low intake of the vitamin D com- 
plex found in summer milk and butter. 

To some extent, these defects are being overcome by 
the provision of school meals and milk in schools, and 
by the provision of cheap or free milk to necessitous 
nursing mothers and their infants. There is, however, 
no service to cover the gap between the infant welfare 
period and the school age. During these three years, 
irreparable damage may be done. “The schools”, 
said Prof. Mottram, “start with damaged goods’’. 
The process of repair is more costly than proper 
building and, as Lady Mellanby has proved for teeth, 
‘repair’ generally means covering up shoddy material 
and jerry building with layers of good material. No 
matter how soundly this later building may be done, 
the whole structure is rotten at the core. 

Miss Rathbone, M.P. for the Northern Universities, 
urged that immediate action should be taken to 
remedy this state of affairs, and dealt with the various 
reasons why schemes at present in operation are only 
partially effective. D. B. 
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Science News a Century Ago 


An Unsuccessful Induction Experiment 


Ow June 5, 1838, Faraday made one of his un- 
successful experiments. He experimented, as he tells 
us in his Diary, “with the view of finding some 
action on insulating dielectrics analogous to the 
currents by induction produced in conducting 
bodies”. The arrangement of his apparatus is not 
without interest, for it is very reminiscent of that 
used in the famous experiment of August 29, 1831, 
when he made the discovery of electro-magnetic 
induction. He had “a ring of iron in form of a 
cylinder” of two inches external diameter, upon 
which was wound “80 feet of silked copper wire”’. 
The ends of this coil were connected to “a voltaic 
battery of 10 prs. of 4 inch plates, Wollaston’s double 
coppers, well excited”, which was to supply the 
inducing current. 

Little cylindrical cores of shellac and sulphur, with 
disks of tinfoil pasted to the ends as contacts, were 
placed within the iron ring, and connected by wires 
to a galvanometer at some distance. The wires 
connecting the inducing coil to the battery were then 
alternately conrected and disconnected. At first 
there seemed to be a deflection of the galvanometer, 
but it was found to be spurious, and traced to direct 
magnetic action of the iron ring on the galvanometer 
needle. After a number of trials, no inductive effect 
of any kind could be detected with any of the 
dielectric cores, and Faraday’s concluding entry for 
the day was: “So I cannot thus find any action on 
insulating bodies analogous to those which occur in 
conducting bodies : no transverse induction.” 


The Ashmolean Society 

At a meeting of the Ashmolean Society, Oxford, 
on June 11, 1838, one of the papers read was by Mr. 
P. Duncan, of New College, who gave some notes on 
the Columbidew. These birds, he said, arranged by 
Cuvier under the order Gallinzw, may be considered as 
a link between the Gallinaceous and Passerine birds. 
Only one genus of them has been recognized, which 
is divided into three sub-genera, according to the 
relative strength of the bill and proportions of the 
feet. 

There are upwards of 100 species—15 of the 
Gallinaceous pigeons, 86 of the ordinary and 10 of 
the Vinago. None of the division Vinago have been 
found in Europe, North Asia or either of the Americas. 
The pigeons with the slender bills are not found in 
Europe, where the most prevalent variety are the 
common pigeons with moderate bills. The Gal- 
linaceous, distinguished by their short and robust 
bills, are found in Africa, the islands of the Indian 
Archipelago and the South Sea and in New Holland. 
It is to the pigeon that the multiplication of the 
nutmeg-tree is referred, as they do not digest the 
seeds of certain fruits. The Nicobar pigeon is dis- 
tinguished for its brilliant plumage; it runs along 
the ground and builds its nest like a partridge’s ; it 
inhabits Sumatra. Of the ordinary pigeons the ring 
pigeon is the largest and is migratory; they prefer 
larch to beech or oak woods. The stock pigeon has 
an affinity to the former kind but they fly im larger 
flocks and emigrate about October. The author of 
this paper, Philip Bury Duncan (1772-1863), was 
keeper of the Ashmolean Museum from 1826 until 
1855. 
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St. John Long’s Liniment 

AT a meeting of the Medico-Botanical Socie:, = 
June 13, 1838, reported in the Lancet of June 
Dr. Macreight described the composition of th: Re. 
ment used by the notorious quack St. John |, ong, 
the secret of which was sold for £10,000. Dr. 
Macreight and Mr. Fownes found on analysis of the 
liniment that it consisted of oil of turpentine and 
acetic acid held in suspension by yolk of egg. Dr. 
Macreight said that he had employed the lini:ment 
pretty extensively during the last month and found 
the results consequent on its application exactly the 
same as from Long’s, the effects being what might 
be naturally expected from any moderate stimulus 
applied to the skin with dextrous manipulations, 
Dr. Macreight attributed the successful results 
obtained by St. John Long partly to legerdemain 
and partly to the principle that when a substance 
does not act as a corrodant the surface will ultimately 
become accustomed to it. 


Dinner to Sir John Herschel 


On May 17, 1838, Sir John Herschel arrived in 
England after his four years sojourn at the Cape of 
Good Hope, and on June 15 he was entertained to 
dinner in London. The Duke of Sussex presided, and 
among the four hundred persons present were a large 
number of noblemen and eminent men of science. 
In proposing Sir John’s health the Duke said : 
“Prompted by filial duty, and wishing to establish 
in perpetuity the fame and character of his father— 
an inheritance which no revolution but nature itself 
can destroy—he lent himself to what he thought his 
duty—abandoned his country and his countrymen, 
left friends behind, took friends with him. He did 
all this, I say, for the purpose of establishing his 
father’s fame, and recording to posterity the merits 
of a man whose name, I trust, never will, and never 
can be forgotten!’ At the conclusion of his speech, 
the Duke presented Herschel with a fine vase. 
Replying to the toast, Herschel said: ‘Perhaps it 
may be expected of me, that I should say something 
of what I have done among the Southern stars . . 
I believe there is scarcely a corner in that part of 
the southern sky which I have not twice searched 
over, with almost the power of a microscope, and 
it may be easily supposed in the course of a rummage 
of that kind what an extraordinary turn out there 
must have been’’. 


Biot on Polarized Light 
In the Atheneum of June 16, 1838, is a note which 
says: ““M. Biot in a memoir read to the Academy of 
Sciences, proposes the application of polarized light 
to detect the variations in isomerical substances ; 
among several instances this distinguished philo- 
sopher adduces, gum arabic, which when dissolved 
in water gives a rotation of molecules to the left, but 
in applyimg sulphuric acid, this rotation gradually 
to the right, while a precipitate is found at 
the bottom of the vessel which contains it. M. Biot 
suggests the test of polarized light to all chemical 
combinations as 0 @ new and extensive field 
of the most delicate observations. Would it have been 
believed, says M. B., some years back that the im- 
pressions produced by the vibrations of a musical 
instrument on liquids in motion, should be the best 
means of evincing the physical mode of operation by 
which their flowing is operated.” 
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Societies and Academies 
London 
Royal Society (Proc., A, 166, May 19, 1938). 


T. H. Havetockx: The lift and moment on a flat 
plate in @ stream of finite width. 

J. pe Graarr Hunter: Some experimental 
observations for longitude made by theodolite fitted 
with a shutter eyepiece. 

L. Lanpau and G. Rumer: The cascade theory 
of electronic showers. 

W. CocuraNnE: Polish on metals. 

H. G. Howex.i and N. CovuLson : 
of thallium chloride. 

F. Hoyite: §-Transitions in a coulomb field. 

A. C. B. Lovett: The electrical conductivity of 
thin metallic films. (3) Alkali films with the properties 
of the normal metal. 

Pp. L. Kapur and R. PEreRis: 
formula for nuclear reactions. 

G. 8. Rusmprooke: A note on Guggenheim’s 
theory of strictly regular binary liquid mixtures. 

Atex MUtLER: The dielectric polarization of a 
long chain ketone at constant volume and variable 
temperature. 


The spectrum 


The dispersion 


Dublin 
Royal Dublin Society, April 26. 
G. F. Mrrengett: A recent bog-flow in County 
Wicklow. 

A. G. G. Leonarp: A preliminary account of 
investigations on atmospheric pollution in Dublin. 
Systematic measurements of deposited solids have 
been carried out for the first three months of this 
year, and show that the solid matter falling on 
Leinster Lawn (Dublin City South) was deposited 
at the rate of 50 tons per square mile in that time. 
This included about 17 cwt. of tar. The rainfall 
during the period was 3-94 in.—an exceptionally low 
figure. Measurements of suspended impurity have 
been made hourly during February and March; the 
results obtained show a close approximation to those 
found at Westminster during winter months. Pollu- 
tion due to sulphur showed a slight decrease from 
January to March. 


Paris 
Academy of Sciences, April 11 (C.R., 206, 1153-1206). 


HENRI DESLANDRES: The universal constant of 
band spectra. The attribution of the lines of the 
band to causes other than the rotation of the molecule. 

GEORGES GrrauD: New extension of a type of 
problems relating to equations of the elliptic type. 

Marcet Bretot: The problem of Dirichlet and 
sub-harmonic functions. 

Boris GERMANSKY : The systems of Fekete points 
of an are of a circle. 

L&orpoLp EscanDE: New theoretical researches 
on flow through an immersed gate valve. 

Mme. Marcuerire Moreau-Hanot: The trans- 
port of ions by a gaseous current. The expansion 
of an ionized gaseous column. 

Hans von HAuLBan, JuNn.: The energy and intensity 
of the photoneutrons of beryllium and of deuton. 

Rocer Servant and Bextirmc Tsai: A direct 
reading apparatus for the measurement of magnetic 
fields. 

PreRRE LAMBERT and JEAN LecomTE: The infra- 
red absorption spectra of isomeric fatty hydrocarbons. 
Data are given for two isomeric pentanes and 17 
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isomeric octanes. The infra-red absorption spectra 
between 500 and 1,450 cm.-' can be utilized for the 
identification of the hydrocarbons in mixtures. 

Marcus Brurzcus: The structural formule of 
unsaturated hydrocarbons. 

ETrenNE CANALS and PrerRE Perrot : The Raman 
spectra of some crystalline powders. 

Louis Rocer : The study of a complex compound 
of lead and lithium iodides. 

, Maurice Marie Janot and RoBerRT GOUTAREL : 
Corynantheine. 

Denis DUVEEN : Anionotropic changes of the ( +) 
and (—) a-phenylallyl alcohols. 

ConraD Kinian and Xavier LAnGiois: The dis- 
covery of a sea urchin of Cretaceous age (middle or 
upper) in the Enneri Chelemma at the northern 
Touareg-Tebou borders of the French Sahara. 

ANDRE EIcHHoRN. The caryological study of some 
species of Phaseolus. 

Jacqurs Ror: Some colonies of Eurasiatic remains 
at the stage of Quercus ilex (eastern Mediterranean 
region). 

Puiuipre L’Hiérivrer and GeorGEs TEISSIER: A 
peculiar hereditary mechanism in Drosophila. 

Paut Ancet and Paut WINTEMBERGER: The 
determinism of bilateral symmetry in the egg of 
vertebrates. 

ALBERT PEYRON, ANDRE BoNNARD and BERNARD 
Laray : The gemellary or parasitic origin of tumours 
with multiple tissues in the sacro-coccygian region. 

Frangors Artigas: The emission of an ionizing 
radiation by the dry material of plants. 

PaULO DE BERREDO CARNEIRO: 
principles of curare. 

JEAN CHEVE: The properties of a meningococcic 
endotoxin obtained by the method of A. Boivin. 


The active 


Capetown 
Royal Society of South Africa, April 20. 

J. W. C. Gunn: Therapeutics, past and present. 

W. 8S. 8. Lapetyi: Effect of alcohol and alcoholic 
extracts on growth of tissues im vitro. 

J. F. Scnorretp: A preliminary study of the 
prehistoric beads of the Northern Transvaal and 
Natal. 

F. Ricw: Some Transvaal desmids. 


Geneva 
Society of Physics and Natural History, March 17. 

RENE DE SaussuRE: The structure of geometries 
in Euclidian space of three dimensions. The author 
gives an account summarizing his works on geometry 
published in the ‘“‘Archives des sciences physiques et 
naturelles’’ of Geneva from 1898 to 1921. These 
works have led to the creation of two new geo- 
metries, that of the “‘feuillets’’ and that of the 
““feuillets-cotés’’. 

Grorces Trercy: The solution of the equation 
of the transfer of energy and the problem of radiative 
equilibrium. The object of this note is to establish, 
by a calculation different from the usual one, a known 
formula giving the value of the intensity of the 
radiation as a function of the opacity. 

GeorGEs Trercy and CHARLES GoLaz: The 
velocity of the wind as a function of the altitude. 
Is an approximate solution, with 9 constant, suit- 
able ? This question is answered in the negative, 
since the solution would then contain only periodic 
terms, and this is not in agreement with observation. 
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Paut Rossrer : (1) The identity of the hypotheses 
of Armellini and Russell on the theory of the colour 
index. The first assumes the constancy of the 
effective wave-length, the second the concentration 
of the sensibility of the eye on one unique wave- 
length. These two systems are equivalent. (2) The 
isodiametric curves in a Hertzsprung-Russell dia- 


gram. These curves are practically parallel straight 
lines. 
EMILE CHERBULIEZ and MuLe. Maria Fup 


Researches on the acidolysis of esters. The study 
of the displacement in an ester of the acid radical 
by that of another acid (acidolysis) shows that the 
mechanism of this reaction is not that of the saponi-. 
fication of the ester by the traces of water always 
present in these substances entering into reaction, a 
saponification which would be followed by an 
esterification of the free acid added by the alcohol 
resulting from this saponification. This conclusion 
follows from the fact that gaseous hydrogen chlorine, 
which accelerates both reactions (esterification and 
alcoholysis), is without action on acidolysis. 

Don Zimmet: Ascorbic acid, acetylcholine and 
the blood pressure. Small quantities of acetylcholine 
produce a marked lowering of the blood pressure 
when this substance is introduced into the body by 
intravenous injection. This effect may be largely 
diminished or even completely prevented by sub- 
sequent intravenous injections of ascorbic acid. 


Moscow 

Academy of Sciences (C.R., 18, No. 4-5; 1938). 

N. W. Apamorr : A method of successive approxi- 
mations. 

M. LavRENTIEFF: Theory of tracks. 

8S. HaLPpern : Conditions under which the problem 
of Cauchy, for a system of equations with partial 
derivatives of the first order, would be correctly 
stated. 

B. GyepEenKo: Convergence of distribution laws 
of sums of independent quantities. 

V. Konpracnov: On certain evaluations in the 
case of groups of functions corroborating some 
integral inequalities. 

N. AcnYEsER: The best approximation of analytical 
functions. 

M. Krern : Some points in the theory of the best 
approximation of periodic functions. 

B. D. Kaminsky : Curves on a surface with normal 
constant curvature. 

J. Srmvint: Integral 
space L. 

L. NEUSCHULER : 
space. 

S. M. Rytov: Transition from the wave optics 
to geometrical optics. 

A. F. Betasev: Production of detonation in 
explosives under the action of thermal impulse. 

M. 8S. Konpakowa and M. M. KatTZzNe.tson : 
1-propyl-2-methylvaleric acid and the 1,2 dimethyl- 
capronic acid. 

F. M. Semraxrw and A. N. Betoxon: (1) New 
colour reactions between tetravalent cerium and salts 
of aromatic acids. (2) New drop reactions of vana- 
dates and molybdates with «-nitroso-8-naphthol. 

D. 8S. Bevranxrn and V. P. Ivanova: Behaviour 
of montmorillonite at high temperatures. 

A. P. Vrxocapov : Biogeochemical provinces and 
endemics. 


transformations of the 


Tables of products of minim m 
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W. 1. Veanapsky: Terrestrial alumophosphoroys 
and alumosulphurous analogues of kaolinic alumo. 
silicates. 

O. E. ZvVIAGINCcEv : 
crystalline lattice. 

S. N. Avesuriw and E. Icrirskara : Availability 
to the plant of phosphates adsorbed by soil. 

F. D. Skaskrin : Concerning the physiology of the 
critical period. The lack of water in the soil. 

V. G. ALExanDROV and O. G. ALEXANDRov,: 
Structure of shrivelled (‘meagre’) grains of hard 
wheat. : 

D. M. SteisperG: Comparative data on wing 
regeneration in butterflies. 


Osmiridium with a cubic 


Rome 


National Academy of the Lincei (Atti, 26, 305-354; 
1937). 

U. Crsort1: Sources in disperse media. 

N. Osrecukorr : Zeros of some polynomials. 

G. Faccrort1: Concerning the ‘asphericity’ at an 
ordinary point of a surface. 

F. Friorentimi1 Campoureti: A particular dynamic 
solution of the cosmological problem (1). 


G. LAMPARIELLO: Extension of Jacobi’s virial 
theorem and relationships of minimum kinetic 
energy. 

E. Vorrerra: Calculus of arched suspension 
bridges. 


O. ZanaBont: Concerning the approximation due 
to de Saint-Venant’s principle in isotropic prismatic 
solids. 

E. Guier: 
anthrone. 

V. PArotit: Observations on the embryology of 
Tamarix gallica L. 


Constitution of Liebermann’s benz- 


Atti, 26, 355-432; 1937. 

T. Levi-Crvrra : Families of isoparametric surfaces 
in ordinary Euclidean space. 

O. Scarpa: Cathodic growths which are observed 
in the electrolytic refining of tin. 

P. Vincenstnt: A class of convex functions. 

C. Pauc: Triangular inequality in the generalized 
spaces of Minkowski. 

N. Aronszagn: Some problems concerning the 
spaces of Minkowski and the general vectorial spaces. 

F. FIORENTINI CAMPOLIETI : A particular dynamic 
solution of the cosmological problem (2). 

G. LAMPARIELLO: Substantial variations in the 
motion of a continuous system. 

F. Tricomt: Theory of the elastic arc with a 
circular directrix. 

G. ZanoTeELLi: The form of the vibration of light 
in a medium subjected to an alternating magnetic 
field. 

P. Guarescui : Considerations concerning molecu- 
lar potential energy (1). Calculation of molecular 
heats of liquids (2). 

G. Tepescut: Rate of dissolution 
acids (3). 

V. Montoro : Preferential orientation of crystallites 
in some abnormal deposits of electrolytic copper. 

A. CorrapeTt1: An Asiatic species of Anopheles 
found in Abyssinia (A. dthali Patton, 1905). 

V. Puntront: Studies of the genus T'richosporon 
Behrend. 

U. AMALDI: 
Pincherle. 


of lead in 


Memorial lecture on Salvatore 
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»horous Vienna 

_ Academy of Sciences, January 27. 

cubie S. MervER: Radioactive constants of uranium and 
radium. 

lability H. Hausner: (1) Relation between irradiation 

* Bland photosynthesis in Elodea densa. Empirical 
Of the formule are given for the gas evolution as a function 
§ of the duration of illumination and for the rate of 

ROVA: evolution of gas as a function of the intensity of 

’ hard illumination. (2) Variation of the production of 
oxygen with the intensity of illumination in photo- 

wing synthesis by Elodea densa. The percentage of oxygen 
in the evolv "ed gas increases steadily with the intensity 

of illumination. 
E. Metan: Distribution cf stress in a Mises- 

Hencky continuum. 

354; K. GraFF: Selective absorption in the neighbour- 
hood of Cassiopeia. The existence of one, or possibly 
two, absorbing clouds is deduced from the variation 

. S of colour excess with distance. The density of the 

at on : cloud shows that it is not gaseous, but dust-like. 

A. Kattan and F. Kunze: Action of ultra-violet 
rr light on halogen substituted fatty acids in aqueous 

® solution. The quantum yield and dissociation con- 
virial F stant are found for fourteen acids. 

imotle R. SkrRABAL: Velocity of saponification of methyl 

di- and tri-chloracetates. 
‘nsion | OM. PESTEMER and H. Frascuxa : Influence of the 
— position of the substituent on the ultra-violet 
n due [4 absorption of benzene chromophores (3). 
matic 
Washington, D.C. 
oon " National Academy of Sciences (Proc., 24, 107-164, 
March 15). 
gy of 
A. G. SrersBerc and M. Asramowitz: The bar 
‘locus’ and the v + reaction in Drosophila melanogaster. 
H. S. Jennrnes: Sex reaction types and their 
interrelations in Paramecium bursaria (1). Four sex 
faces reaction types have been discovered in two clones 
under investigation. Individuals of any one type 
rved will clot and conjugate only with individuals of the 
) other three types. (2) Clones collected from natural 
» habitats. Examination of clones obtained from 
lized § different localities showed nine sex reaction types, 
falling into two independent groups the members 
the of which do not conjugate with each other. 

_— C. M. Osporn : Role of the melanophore-dispersing 

— hormone of the pituitary in the colour changes of 

the catfish. Experiments on reactions to black, 

the intermediate and white backgrounds of fish from 
| which the pituitary has been removed indicate that 
na this hormone causes about two thirds of the darkening 
, reaction. Removal of pituitary does not inhibit 
ight colour change, but limits the range of shades the fish 

— may assume. 

W. J. Crozier, E. Woir and Gertrup ZERRAHN- 
ecu | Wotr: Duplexity theory of visual response in 
uler vertebrates. Plotting flicker frequency against log 

critical intensity for a turtle gives a smooth prob- 
in ability integral curve. There is no ‘rod-effect’ hump 
ae shown by similar curves obtained with other verte- 
lites brates, and this fact is correlated with the absence 
of rod cells from the retina of the turtle. 

a W. J. Crozer and A. H. Houway: Law for 

minimal discrimination of intensities (3). Experi- 

_ mental results on visual intensity discrimination 

| support the view that the observed variations are 

a. due primarily to the fluctuating reactive capacity of 








the organism rather than to experimental error. 
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C. P. Hasxus and E. V. EnzMann : Determination 
of the magnitude of cell ‘sensitive volume’ associated 
with the white-eye mutation in X-rayed Droso- 
phila (3). Plotting percentage of affected eyes against 
duration of irradiation with a single wave-length of 
X-rays at 4°, 26° and 46° C. gives for males a straight 
line. That for females is different. The minimum 
limiting volume of a single locus for white eye is 
found to vary from 1-09 x 10-* to 1-50 10-** c.c. 
at 4° and 46° respectively. 

W. J. Rossrns and F. Kavanacu : 
(1) pyrimidine and (2) thiazole for 
Blakesleeanus. 

H. SuHapitey: Problem of the expanding universe. 
A discussion of a survey of the galaxies to the 
eighteenth magnitude in the south galactic polar cap, 
from plates made with the 24-inch Bruce doublet at 
Bloemfontein, and other data, leads to the view that 
there is, at present, no need to dispute on the grounds 
of nebular counts the attribution of red-shift to 
recession. 

G. BIRkKnHorr. 
spaces (1). 

E. Hime: 
Hilbert space. 


Specificity of 
Phycomyces 


Dependent probabilities and 


Semi-groups of transformations in 


M. Warp and R. P. DimwortrH: Residuated 
lattices. 
Forthcoming Beste 
Wednesday, June 15 
Boarp oF GREENKEEPING ResEarcH, at 10.—Annual 


Conference 
Exhibition at the St. 
Yorkshire. 


and opening of the Permanent Implement 
Ives Research Station, Bingley, 


Thursday, June 16 


Roya Society, at 4.30.—Prof. C. K. Ingold, F.R.S.: 
“The Structure of Benzene” (Bakerian Lecture). 


INTERNATIONAL CONFERENCE OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS, June 16-18. To be held in London. 


Appointments Vacant 


APPLICATIONS are invited for the 
before the dates mentioned : 

HEADMASTER of the Schofield Technical Institute, Mexborough— 
E. B. Stockdale, Education Office, Mexborough (June 13). 

ASSISTANT IN ELECTRICAL ENGINEERING in the Stockton-on-Tees 
Technical School—The Director of Education, Shire Hall, Durham 
(June 17) 

Two LB&CTURERS IN THE CIVIL 
DEPARTMENT of the Woolwich Polytechnic, 
Secretary (June 17). 

LECTURER IN METALLURGY in the Sir John Cass Technical Institute, 
Jewry Street, Aldgate, E.C.3—The Principal (June 18). 

LECTURER IN CHEMISTRY in the Acton Technical College, High 
Street, W.3—The Principal (June 2+). 

ASSISTANT IN STATISTICAL RESEARCH in the University of Cam- 
bridge—The Secretary, Faculty of Economics, Marshall Library, 
Downing Street, Cambridge (June 27). 

Juston Screntiric OFFicerR at the Building Research Station, 
Garston—The Establishment Officer, Department of Scientific and 
Industrial Research, 16 Old Queen Street, Westminster, 8.W.1 
(June 27—quote J. 38/6). 

TEACHER OF METALLURGY in the Medway Technical College—The 
District Education Officer, Fort Pitt House, New Road, Rochester 
(June 30). 

Principal of the Municipal |College of Technology. Manchester— 
The Director of Education, Education Offices, ansgate, Man- 
chester, 3 (June 30). 

ASSISTANT LECTURER IN ORGANIC CHEMISTRY in the Manchester 
Municipal College of Technology—The Registrar (July 11). 

PLANT PHYSIOLOGIST and a PLANT PATHOLOGIST to the Sudan 
Government—The Controller, Sudan Government London Office, 
Wellington House, Buckingham Gate, London, 8.W.1 (July 15). 

PROFESSOR OF PHYSIOLOGY and a PROFESSOR OF PURE MATHE- 
MATICcS in the University of Cape Town—The Secretary, South Africa 
House, Trafalgar Square, London, W.C.2 (July 23). 

SENIOR LECTURER IN ELECTRICAL ENGINEERING in the County 
Technical College, Mansfield—The Principal. 


following appointments, on or 


AND MECHANICAL ENGINEERING 
London, 8.E.18—The 
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Reports and other Publications 
(not included in the monthly Books Supplement) 
Great Britain and Ireland 


Zoological Society of Scotland. Popular Official Guide to the 
Scottish Zoological Park. By T. H. Gillespie. Twelfth edition. Pp. 
120+1 map. (Edinburgh: Zoological Society of Scotland.) {175 
Report of the Hydrographer of the Navy on the Surveys carried out 
by H.M. Naval Surveying Service and on the Work of the Hydro- 
graphic Department for the Year 1937. (H.D. 330.) Pp. 9. (London : 
Admiralty.) {175 
Ministry of Health. Departmental Committee on the Cost of 
Hospitals and other Public Buildings. Final Report. Pp. vi +121. 
(London: H.M. Stationery Office.) 2s. net. [185 
Board of Education: Science Museum. Report of the pavieey 
Council for the Year 1937. Pp. 47+8 plates. (London: H.M. Sta- 
tionery Office.) ls. 3d. net. 
Institution of Gas Engineers. 


[195 
75th Annual General Meeting, London, 
Sist May to 3rd June 1938. Communication No. 177: Official Pro- 
gramme. Pp. 16. Communication No. 178: 75th Annual Report 
and Accounts of the Council of the Institution of Gas Engineers. 
Pp. 44. (London: Institution of Gas Engineers.) [195 

University of Oxford : Committee for Advanced Studies. Abstracts 
of Dissertations for the Degree of Doctor of Philosophy. Vol. 10 
(Dissertations accepted during 1937). .Vv¥ +277. (Oxford: Clarendon 
Press; London: Oxford University Press.) 3s. net. [196 

Seientific Journal of the Royal College of Science. Vol. 8: Con- 
taining Papers read during the Session 1937-1938 before the Imperial 
College Chemica! Society, the Royal College of Science Natural History 
Society, the Royal College of Science Mathematical and Physical 
Society. Pp. 93. (London: Edward Arnold and Co.) 7s. 6d. (205 

Amgueddfa Genedlacthol Cymru (National Museum of Wales). 
Coal in Science and in Industry: Handbook to a temporary Exhibi- 
tion, May to October 1938. By Dr. F. J. North. Pp. 18. (Cardiff: 
National Museum of Wales.) 2d. (235 

Rubber and Agriculture. Special Series, Bulletin A: Report on 
Pneumatic Tyred Carts and other Equipment in Use on the University 
of Reading Farm, at Sonning-on-Thames. By Prof. Robert Rae. Pp. 
16. (London: British Rubber Publicity Association.) (235 

Annual Report of the Zoological Society of Scotland for the Year 
ending 3ist March 1938. Pp. 64+6 plates. (Edinburgh: Zoological 
Society of Scotland.) {235 

Freshwater Biological Association of the British Empire. Sixth 
Annual Report for the Year ending 31st March 1938, including Reports 
of Council and Director, Articles on Research, Subscription List and 
Accounts for 1937-38, with Lists of Officers ‘and 8 for 1938-39. 
Pp. 74+2 plates. (Ambleside: Freshwater Biological ae. 
le. 


Institution of Gas Engineers. 75th Annual General Meeting, London. 
Sist May to 3rd June, 1938. Communication No. 179: Presidential 
Address. By Harold C. Smith. Pp. 24. Communication No. 180: 
Considerations upon the Processing of Coal. By E. V. Evans. Pp. 40 
2s. (London: Institution of Gas Engineers.) [305 

Seale-Hayne Agricultural College, Newton Abbot, Devon: Depart- 
ment of Plant Pathology. Pamphiet No. 48: Fourteenth Annual 
Report for the Year ending September 30th, 1937. Pp. 48. (Newton 
Abbot: Seale-Hayne Agricultural College.) (305 

Iron and Steel Institute. Special Report No. 21: Fifth Report 
of the Corrosion Committee. Being a Report by a Joint Committee 
of the Iron and Steel Institute and the British Iron and Steel Federa- 
tion to the Iron and Steel Industrial Research Council. Pp. xvili+ 
448 +28 plates. (London: Lron and Steel Institute.) 16s. [305 

Town Planning Institute. Report of the National Survey and 
National Planning Committee. Pp. iii +36. (London: Town Planning 
Institute.) 1s. (305 

Royal Meteorological Society. Bibliography of Meteorological 
Literature. Prepared by the Royal Meteorological Society, with the 
collaboration of the Meteorological Office. Vol. 4, No. 4 (July-Decem- 
ber, 1937). Pp. li+171-233. (London: Royal Meteorological saa = | 

6d. 30. 


2s. 


Other Countries 


rtment of Agriculture. Circular No. 455: The Toxicity 
yton Cimicidum A.DC to Fruitilies. By C. C. Plummer. 
Pp. 11. (Washington, D.C. : Sicumanaat Printing Office.) 5 cents. [175 


Annalen van de Sterrewacht te Leiden. Deel 18, Stuk 1: A 
Catalogue of Fundamental Declinations derived from Azimuth Ob- 
servations at a Station on the Earth’s Equator. By C. H. Hins and 
G. van Herk. Pp. 79+4 plates. (Leiden: Sterrewacht.) {175 

Suomen Geodeettisen Laitoksen Julkaisuja: Verdffentlichungen des 
Finnischen Geod&tischen Institutes. No. 25: Ober die nivellitische 
Refraktion. Von T. J. Kukkam&ki. Pp. 48. (Helsinki : 
GeodAtische Institut.) {175 

Conseil Permanent International pour l’Exploration de la Mer. 
Rapports et Procés-verbaux des Réunions, Vol. 106: Fluctuations in 
the Baltic Stock of Salmon (1921-1935). By T. H. Jarvi. Pp. 114. 
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